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ABSTRACT 
The 21st-century professional or knowledge worker spends much of the working 
day engaging others through electronic communication. The modes of communication 
available to knowledge workers have rapidly increased due to computerized technology 
advances: conference and video calls, instant messaging, e-mail, social media, podcasts, 
audio books, webinars, and much more. Professionals who think for a living express 
feelings of stress about their ability to respond and fear missing critical tasks or 
information as they attempt to wade through all the electronic communication that floods 
their inboxes. Although many electronic communication tools compete for the attention 
of the contemporary knowledge worker, most professionals use an electronic personal 
information management (PIM) system, more commonly known as an e-mail application 
and often the ubiquitous Microsoft Outlook program. The aim of this research was to 
provide knowledge workers with solutions to manage the influx of electronic 
communication that arrives daily by studying the workers in their working environment. 
This dissertation represents a quest to understand the current strategies knowledge 
workers use to manage their e-mail, and if modification of e-mail management strategies 
can have an impact on productivity and stress levels for these professionals. Today’s 
knowledge workers rarely work entirely alone, justifying the importance of also 
exploring methods to improve electronic communications within teams. 
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CHAPTER 1 
INTRODUCTION 
 In Bush’s (1945) call to facilitate scientists’ transition from supporting the 
business of war, the suggestion was made to shift research from bomb building (i.e., 
“strange destructive gadgets”) to inventions that extend the powers of the human mind by 
developing ways to quickly and easily share, review, and grasp knowledge (p. 101). Bush 
eerily predicted many contemporary devices, including the modern-day office and 
computer, with his description of the memex: 
A memex is a device in which some individual stores all his books, records, and 
communications, which is mechanized so that it may be consulted with exceeding 
speed and flexibility. It is an enlarged intimate supplement to his memory. It 
consists of a desk, and while it can presumably be operated from a distance, it is 
primarily the piece of furniture at which he works. On the top are slanting 
translucent screens, on which material can be projected for convenient reading. 
There is a keyboard, . . . Otherwise it looks like an ordinary desk. (Bush, 1945, p. 
106) 
“As We May Think” (Bush, 1945, p. 101) expanded the ever-growing body of 
knowledge on approaches and tools to help the “thinking man,” scientists, professionals, 
and humankind as a whole to access and understand the vast sum of human knowledge. 
Almost all of the tools Bush predicted are represented among contemporary technology, 
but these tools have done little to unburden the thinking person from the enormous 
amount of knowledge available and the daunting task of understanding it. Although the 
21st-century “thinking worker” has access to considerably more information than his or 
her counterparts did in 1945, the human ability to deal with that information has not 
changed nearly as much. 
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Bush’s (1945) thinking men align with 
Drucker’s (1959) knowledge workers, those who 
“think for a living” and use expertise in the 
primary pursuit of creation or application of 
knowledge (Davenport, 2005, p. 23). Ascribing 
Drucker’s understanding of staff skills and 
responsibilities to the contemporary office 
context, knowledge workers use their expertise in 
the primary pursuit of creation or application of knowledge (Davenport, 2005) and must 
now develop skills and strategies to manage electronic communication. Knowledge 
workers, then, are similar to professionals (Professional, n.d.): they engage in specific 
activities that require some level of education. Other terms for knowledge workers are 
“office workers” and “white collar worker[s]” (Sinclair, 1919, p. 12) —people who wear 
white-collared shirts and work in an office, some of whom might serve in the role of 
boss. These terms are used interchangeably in this paper because all of these individuals 
work in an office setting, use a computer to perform the majority of their job, and likely 
receive a substantial volume of e-mail while also using the output of thinking to create 
value through innovation. 
There are more than 66 million such workers in the United States (U.S. Census 
Bureau, 2015) and more than 330 million worldwide (Dobbs et al., 2012). These numbers 
are increasing as organizations encourage their workers and those in the employment 
pipeline to achieve higher levels of education to fill skill gaps. Given these swelling 
Knowledge worker:  
Drucker coined the term 
“knowledge worker” in 
1959. Davenport (2005) 
expanded the definition of 
knowledge workers to 
include those who “have 
high degrees of expertise, 
education, or experience, and 
the primary purpose of their 
jobs involves the creation, 
distribution, or application of 
knowledge” (p. 10). 
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numbers of workers receiving increasing volumes of e-mail, a method to reduce stress or 
improve productivity among this population of workers could be helpful. 
In the 1940s, when Bush (1945) wrote about how people think, the daily business 
of receiving and sharing information involved a few simple communications methods and 
mediums: paper-based (typed memorandums, books, telegraphs) material, face-to-face 
communication, telephone calls, radio, and perhaps a rare television show. Knowledge 
workers in the 21st century have many more modes of communication due to 
computerized technological advances: conference and video calls, instant messaging, e-
mail, social media, podcasts, audio books, webinars, and many more. Although electronic 
communications have been exchanged since the mid-1960s (Van Vleck, 2012), early 
Internet connections through DARPA occurred in the same time frame (Huurdeman, 
2003), and the first personal computer, the MITS Altair 8080, was released in 1974 
(Reimer, 2005), it was not until the mid-1990s that electronic communications as we 
know it began its steep growth and widespread adoption in the business environment 
(Reimer, 2005). According to Pew Research (Purcell & Rainie, 2014, para. 1), for today’s 
knowledge worker, “life on the job means life online”: 87% of working adults in the 
United States report using e-mail or the web daily, and e-mail is deemed the most 
important communication tool for these workers. Although the newest entries to this 
workforce, members of Gen Z, those born after the mid 1990’s, see using e-mail as the 
digital equivalent of putting on a shirt and a tie; they willingly adopt e-mail upon entering 
the workforce, recognizing e-mail as the communication tool of working adults (Mims, 
2016). Despite many challenges and threats to this communication method (e.g., hacking, 
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spam), e-mail remains the “main digital artery” for knowledge workers (Purcell & Rainie, 
2014, para. 7). As such, developing tactics and strategies to manage e-mail could be 
beneficial to those who spend their working hours using e-mail applications. Many 
electronic communications methods are available and in use by 21st-century knowledge 
workers, but this work focuses on e-mail communication because it is the most widely 
used method.  
In 1996, the number of e-mails sent surpassed the volume of “snail mail” items 
delivered by the U.S. Postal Service (USPS) annually (Stephens, 2007). As of late 2017, 
the USPS began offering to e-mail images of a person’s snail mail to him or her, and so 
Informed Delivery was introduced (USPS.com, n.d.). Using data from 2015, Global Data 
Point determined that the average “office worker,” similar to knowledge workers, 
received 121 e-mails per day (KnowBe4, 2017, para. 7). Some researchers projected that, 
by the end of 2018, more than 281 billion e-mails would be exchanged daily (Radicati, 
2018). Professionals—individuals who think for a living—report getting more e-mail 
than ever, leading them to express feelings of stress about their ability to respond, and 
being overwhelmed due to this volume of e-mail (Dabbish & Kraut, 2006; Jerejian, Reid, 
& Rees, 2013; Kushlev & Dunn, 2015; Sumecki, Chipulu, & Ojiako, 2011).  
Motivation and Research Goals 
Knowledge workers who struggle to manage all the e-mail they receive 
experience the conundrum of having to choose to do e-mail or do work, and often have 
difficulty finding a way to do both simultaneously. Although many may seriously 
consider committing “e-mail bankruptcy,” the term coined by Turkle, a professor at MIT, 
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and implemented by Lessig, a professor at Stanford, as a solution that involves deleting 
all of one’s e-mail and starting over, most respect that this is not an option (Musgrove, 
2007). E-mail bankruptcy would yield immediate success but not be sustainable in the 
long term (Musgrove, 2007). Many books, blogs, and articles provide options of how to 
work “better” or “smarter.” Some of these approaches, including Allen’s (2008) “getting 
things done” five-step method, Lifehacker (Pash & Trapani, 2011), and Ferriss’s (2011) 
4-hour workweek, have cult-like followings.  
What work is being set aside to allow these knowledge workers to pursue 
practices to achieve the elusive empty inbox? Are workers missing out on the opportunity 
to do truly innovative work, the work by which knowledge workers bring or add value 
with the “thinking” that they do, the work that can really help make the world a better 
place, such as solving one of the National Academy of Engineering grand challenges? 
Newport (2016) pointed out that answering e-mail resembles “shallow work,” sometimes 
effectively done without full focus, whereas “deep work” contributes the critical aspect of 
knowledge work, resulting in innovation. Knowledge workers must choose their own 
answer to a difficult problem—do their e-mail, which helps retain their professional 
reputations, or do the “real” work they trained for and long to do by contributing to help 
make the world a better place.  
The overall aim of this research is to provide knowledge workers with research-
based solutions to manage the daily influx of e-mail that seems to arrive nonstop. 
Although authors of popular literature (Allen, 2008; Ferriss, 2011; Pash & Trapani, 2011) 
offer many practical, logical solutions, they rarely provide scholarly references to 
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reinforce their recommendations. The solutions they propose fail to take into account 
different preferences or working conditions, and some of the solutions become quickly 
outdated as technology changes. Some of these authors consult in this field and can offer 
the observational “proof” of their clients who report success following the 
recommendations, but many of them provide an unconvincing sample size of one 
(themselves) as the foundation for the proposals. Thus, the intent of this work is to 
provide a more scientific, research-based set of solutions that can provide knowledge 
workers with a focus on different activities they might be or could be employing, and 
solutions that can be used as technology changes. Although this work will be published in 
scholarly literature to provide new, original knowledge for the “academy,” the biggest 
impact of this work may be realized in the guidance it offers knowledge workers through 
publication in accessible outlets, written in straightforward, easily understandable 
language. This work seeks to understand what e-mail management practices are currently 
in use, if modifications of e-mail reading frequency and use of notifications can help 
improve productivity, and if teams can improve electronic communication with the 
following research questions:  
1. What e-mail management practices are currently in use and what do 
knowledge workers express as the joys, challenges, failures, and successes 
of using and managing e-mail? What emotions inform this discussion?  
2. Could aligning e-mail management practices of reading frequency and use 
of e-mail notifications have an impact on productivity and stress levels for 
knowledge workers? Would the type of work tasks in which the 
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knowledge workers engage—strategic versus tactical—influence any 
impact on productivity or stress levels? 
3. How can team electronic communications be improved to increase 
perceived team productivity and reduce the stress perceived by team 
members? 
Organization of the Dissertation 
This dissertation is organized into seven chapters. Chapter 1 provides an 
introduction with the history of e-mail use, the current situation for knowledge workers, 
and the motivation and goals for the research. Chapter 2 includes a review of the relevant 
literature and points out the gaps or opportunities. Chapters 3-6 are presented in a format 
suitable for journal publication. As such each of these chapters includes an introduction, 
literature review, method, result and conclusion section. Chapter 3 examines the e-mail 
management strategies currently in use by knowledge workers, with a focus on the details 
of how they process (or do not process) their e-mail. Chapter 3 has been published, and 
the citation is: Counts, V. (2017). De-clutter your inbox: Transform your perspective to 
see email as a tool. Proceedings of the Human Factors and Ergonomics Society Annual 
Meeting, 61, 135–139. https://doi.org/10.1177/1541931213601517. Chapter 4 assesses 
the emotions these knowledge workers express about their management strategies and the 
impact of those strategies on their perspective. Chapter 5 investigates how e-mail 
checking frequency and the use of e-mail notifications affect knowledge workers through 
self-reported measures of stress and productivity. Chapter 6 explores electronic 
communication in teams through case study research. The need to focus on teams became 
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clear through the progressive elaboration of the research, thus Chapter 6 includes some 
additional literature relevant to teams as well as case study research methods. Chapter 7 
summarizes the work, presents conclusions, and offers recommendations for future work.  
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CHAPTER 2 
LITERATURE REVIEW 
More than 35 years ago, Denning (1982) described the “receiver’s plight” (p. 164) 
that most 21st-century professionals experience as they attempt to process the volumes of 
e-mail that fill their inboxes daily at little or no cost to the sender. Denning’s (2006) 
follow-up letter, published more than 20 years later, suggests that some workers might be 
spending an hour a day merely deleting unwanted e-mails. Further supported with the 
logical finding that sending e-mail is perceived as better than receiving it (Renaud, 
Ramsay, & Hair, 2006) and that associating a cost with sending of e-mail could result in 
different reading and sending behavior (Kraut, Sunder, Telang, & Morris, 2005), the 
literature clearly calls for change. 
Literature Review Process 
The articles summarized in this review were collected primarily through keyword 
searches in Google Scholar. Search terms for e-mail-related topics (e.g., email, e-mail, 
electronic mail, online mail, electronic communication, e-mail management strategies) 
provided the initial seeds for searches. These terms were combined with other terms that 
imply efficiency, such as work smarter, productivity, efficiency, output, yield, production, 
improvement, and capacity. Furthermore, various words and phrases to find articles for 
knowledge workers (e.g., knowledge workers, professionals, office workers, white-collar 
workers) provided a variety of audiences. Seven mentor articles most closely aligned 
with the research questions and topic areas were identified through this process. Then, 
each of these seven articles was retrieved using Arizona State University (ASU) Library’s 
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One Search; the articles from “citing this” and “cited in this” provided a forward and 
backward trace of references. Any new relevant references were included in the review. 
In some cases, search terms for specific research methods provided references such as 
qualitative data analysis and case study analysis. The top 20 books from Amazon.com 
resulting from search terms of e-mail management and productivity offered the 
perspective of popular literature. More than 275 references were collected in an EndNote 
management system for review. 
Summary of Reviewed Literature  
When the business world transitioned from reliance on paper-based systems to 
those involving electrons, clever developers recycled key terms and functional concepts 
from common language, such as inbox, folders, and trash (Malone, 1983; Mander, 
Salomon, & Wong, 1992; Whittaker & Hirschberg, 2001), but failed to ensure those 
paper handling processes actually worked well and achieved the best productivity in the 
electronic environment. In the 21st century, e-mail applications serve the purpose of 
personal information management (PIM) tools that include added features such as tasks, 
calendars, and contact management, well beyond the original intent as an electronic 
memorandum delivery tool (Bellotti, Ducheneaut, Howard, & Smith, 2003; Whittaker, 
Bellotti, & Gwizdka, 2006; Zhang, 2015). These e-mail applications provide the 
foundational workspace for knowledge workers, incorporating many, if not all, of the 
tools used by professionals on a daily basis (Whittaker, Bellotti, & Moody, 2005).  
Over time, scholarly research has recommended new tools and/or features to the 
software industry that could help users manage electronic communications better 
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(Ducheneaut & Bellotti, 2001; Gwizdka & Chignell, 2004; Takkinen & Shahmehri,1998; 
Venolia, Dabbish, Cadiz, & Gupta, 2001; Whittaker, 2005) many of which have been 
adopted, although recent work suggests that more functionality might not help reduce 
stress (Hanrahan, Pérez-Quiñones, & Martin, 2016). The ease with which e-mail can be 
sent increases the volume sent and places the burden of a response or action on those 
receiving the e-mail, which equates to higher levels of stress. With no clear, efficient 
process to deal with all the e-mail, this process is not sustainable. To move down the path 
to identify the “best” strategy to manage e-mail, first we must understand the current 
proposed solutions.  
Many have argued that working more hours could be the solution to manage the 
increased volume of e-mail, but this approach does not appear to reduce the stress 
associated with the e-mail (Barley, Meyerson, & Grodal, 2011). Organizational policies 
designed with good intentions to reduce workers’ expressed frustrations with the e-mail 
problem have done little to resolve the situation (Ramsay & Renaud, 2012). For workers 
with high tendencies for procrastination, one of the coping patterns identified by the 
conflict theory of decision making, working on e-mail is sometimes used as a tool (or 
crutch) for avoiding other work tasks by providing an interruption to what they perceive 
as boring or challenging tasks (Phillips & Reddie, 2007). Interruptions of work due to e-
mail negatively affect productivity (Renaud et al., 2006; Siu, Iverson, & Tang, 2006) and 
cause some to “get lost in e-mail” (Hanrahan & Pérez-Quiñones, 2015, p. 3981). 
Although originally an “asynchronous” communication tool, some have suggested e-mail 
might more appropriately be called “e-synchronous” because of an increased expectation 
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for an immediate reply, often to preserve one’s professional image (Hanrahan & Pérez-
Quiñones, 2015; Ramsay & Renaud, 2012; Renaud et al., 2006; Teichmann, Ilvest, 
Lõhmus, Murdvee, & Dondon, 2013; Tyler & Tang, 2003). Some workers respond to a 
new e-mail as quickly as they would answer the phone (Jackson, Dawson, & Wilson, 
2003). 
Thus, as knowledge workers, we have more e-mail than ever, we feel the need to 
reply immediately, and stress levels continue to rise. The industry has already 
incorporated many of the potential improvements suggested by research, and the volume 
of e-mail that must be managed each day increases. What action can we take to improve 
our situations? In a rare, paradoxical study conducted by Mark, Voida, and Cardello 
(2012), participants who gave up e-mail for one workweek experienced less stress (as 
measured via heart rate variability), switched tasks less frequently, reported the ability to 
focus more on specific tasks, and experienced a slower pace of work life without e-mail. 
Although many of us might want to quit using e-mail in the hope of reducing stress, it is 
not a likely option for most knowledge workers because e-mail has become a standard 
tool of business (Derks & Bakker, 2015; Purcell & Rainie, 2014; Whittaker et al., 2006).  
Popular literature has provided many suggestions (Allen, 2008; Belsky, 2010; 
Bennett, 2014; Ferriss, 2011), but scholarly work contradicts some of the “seemingly 
logical” suggestions in the popular literature. For example, little evidence exists to show 
good usage of the idealistic “one touch” model, a “touch items once” philosophy aligned 
with principles of scientific management (Taylor, 1914), can be implemented in practice 
because few people can execute to this level of perfection (Bergman & Whittaker, 2016). 
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Popular media also often suggests extensive folder usage as a panacea for e-mail 
overload, but research shows that this approach often fails (Bälter, 2000; Ducheneaut & 
Bellotti, 2001; Venolia et al., 2001). There are several reasons for folder usage failure: 
difficulty creating meaningful folder categories results in incorrect folder sizing and 
makes retrieving messages problematic; too many files in a folder, too few files in a 
folder, or folder names too difficult to remember; and if e-mails containing tasks are 
filed, the “reminder” of the task goes away (Whittaker, 2011). Additionally, using large 
numbers of folders correlates to increased feelings of overload (Dabbish & Kraut, 2006). 
The search features available in most contemporary e-mail systems may obviate the need 
for extensive folder usage (Narang, Dumais, Craswell, Liebling, & Ai, 2017).  
The scholarly literature represents an attempt to find a solution with theoretical 
models that predict e-mail overload1 based on the number of interruptions and volume of 
e-mail (Sobotta & Hummel, 2015). Some participant studies have found e-mail overload 
is significantly correlated with Core Self-Evaluation scores (Reinke & Chamorro-
Premuzic, 2014) and indicate e-mail volume is linked with great stress (Shirren & 
Phillips, 2011). Other participant-based studies have shown that those who report the 
highest feelings of overload do not always have the highest volume of e-mail (Pignata, 
Lushington, Sloan, & Buchanan, 2015). One study found no correlation between e-mail 
overload and e-mail antecedents (e.g., e-mail volume; Reinke & Chamorro-Premuzic, 
                                                 
1 “E-mail overload,” as originally defined by Whittaker and Sidner (1996), refers to e-mail applications 
doing much more than just delivering electronic memorandums. In Whittaker and Sidner’s definition, the 
development of e-mail applications as PIM tools that include calendar, task, and contact management 
“overloads” the e-mail application. Some authors do not use “e-mail overload” in this sense, but rather as a 
way to say users are overwhelmed with managing and dealing with e-mails.  
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2014). Yet another study found that organizational actions such as training on how to 
manage e-mail can help reduce feelings of being overwhelmed, even if the volume of e-
mail does not change (Soucek & Moser, 2010), all suggesting that reducing volume alone 
will not solve the problem for professionals drowning in e-mail.  
Perhaps the answer might lie more in how often we “do” e-mail. Models suggest 
that checking e-mail less frequently and suppressing the urge for immediate reaction 
reduces work interruptions and improves productivity (Gupta, Sharda, & Greve, 2011; 
Kanungo & Jain, 2008). Participant-based studies support this strategy, finding that 
checking e-mail less frequently (limited to periodic checking versus all-day/continuous 
checking) positively affected the well-being of users, and those with lower stress had 
higher productivity (Kushlev & Dunn, 2015). This finding has received even stronger 
support through studies with contemporary wearable technology devices, using heart rate 
monitors, directly measuring the physiological impact of e-mail stress indicating that 
those who spend more time on e-mail and check e-mail more frequently have lower 
productivity and higher stress (Mark et al., 2016). Checking e-mails less frequently 
requires high levels of trust between managers and employees, with lowered expectations 
of speedy responses resulting in better employee job satisfaction and organizational 
commitment (Paczkowski & Kuruzovich, 2016).  
Although modifications to how often we do e-mail show promise, many 
professionals with more tactical and operational roles (e.g., manufacturing managers, 
supply chain planners) who need to respond quickly to e-mails might find the strategy of 
checking e-mail less often impractical or impossible. The broader audience of knowledge 
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workers might benefit from also examining how they do e-mail, meaning the strategies 
and tactics they employ to work through their e-mail. Studies have revealed that many of 
us use our inboxes as task management tools, leaving e-mails in the inbox until the 
particular issue or task content of the e-mail is resolved, allowing the e-mail in the inbox 
to serve as “reminders” of some action or follow-up needed (Dabbish & Kraut, 2006; Siu 
et al., 2006; Whittaker & Sidner, 1996). Users also consistently use their e-mail system 
for storage of the e-mails themselves, either through development of folders and a filing 
process, or by leaving the e-mails in the inbox (Whittaker & Sidner, 1996). Multiple 
strategies could be implemented to deal with the different item types because e-mails 
come as distinctly different items: to dos (tasks), to reads (long messages that need to be 
read but likely have no action needed), indeterminate status (e-mails where it is not clear 
what—if any—action needed), or ongoing correspondence (part of an ongoing but 
incomplete conversation; Whittaker & Sidner, 1996). 
Whereas many studies have categorized e-mail management techniques, uses of 
e-mail, or categorization of tasks that arrive via e-mail (prioritizers and archivers: 
Mackay, 1988; flow, triage, task management, archive, and retrieve: Venolia et al., 2001; 
cleaners and keepers: Gwizdka, 2004; immediate processing, limiting, encoding, and 
accumulation: Gwizdka, 2004; rapid response, extended response, and interdependent: 
Bellotti, Ducheneaut, Howard, Smith, & Grinter, 2005; relaxed, driven, and stressed: 
Hair, Renaud, & Ramsay, 2006; glance, scan and defer: Siu et al., 2006; adding “few 
folder filer” to Whittaker and Sidner’s (1996) approach: D. Fisher, Brush, Gleave, & 
Smith, 2006; delete, move, and mark: Narang et al., 2017), most rest on the foundational 
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work of Whittaker and Sidner (1996). Whittaker and Sidner found three distinct 
categories: no filers (those who leave their e-mail—unsorted—in their inbox), frequent 
filers (those who vigorously strive to limit the number of messages in their inbox by 
using copious folders), and spring cleaners (those who perform inbox clean-ups every 1 
to 3 months). These categorizations examine how users “process” (or not) the e-mail that 
arrives in their inboxes. All of these examples except for that of Narang et al. (2017) are 
from studies that occurred more than a decade ago, and all but Narang et al. utilized some 
type of qualitative data, usually as part of a mixed methods study. Narang et al.’s (2017) 
study was entirely quantitative and anonymous (i.e., analysis of one week of Microsoft’s 
log data of their web mail service).  
Given that e-mail applications have incorporated new features over the last 
decade, it seems reasonable that these strategies may have shifted to use those new 
features. The most recent qualitative studies are more than 10 years old, and e-mail 
applications have evolved dramatically since then. Current research can add to the 
knowledge base by examining the specific strategies users have developed and employed 
and how users incorporated new features in contemporary e-mail applications 
(Ducheneaut & Watts, 2005). An up-to-date empirical study can provide designers with 
direction for future improvements to e-mail software, as well as professionals with 
methods to manage their e-mail in a way that provides work/life balance and minimizes 
e-mail induced stress.  
Lastly, many of the studies mentioned above revealed strong emotional feelings 
and reactions to the state of participants’ inboxes. Participants described their feelings 
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relative to e-mail as “disgust” (referring to the size of the inbox) and “seizures” (referring 
to the motivation to clean out the inbox; Whittaker & Sidner, 1996). As mentioned 
earlier, feelings of being overloaded with e-mail correlate to reductions in productivity, 
work engagement, and increases in burnout, “a psychological syndrome in response to 
chronic interpersonal stressors on the job” (Maslach, Schaufeli, & Leiter, as cited in 
Reinke & Chamorro-Premuzic, 2014, p. 503). More women than men have reported 
higher feelings of pressure to check e-mail frequently and reported believing checking e-
mail frequently was disruptive to their work (Renaud et al., 2006). 
Literature Summary and Gap Analysis 
The low cost of sending an e-mail versus the high cost of e-mail to the recipient 
(e.g., need for action, or just reading) creates an imbalance of power between the sender 
and recipient and leaves the recipient with a higher burden of work without the benefit of 
a discussion of priority or exacting definition of work output needed (Denning, 1982; 
Renaud et al., 2006). E-mail applications of the 21st century include functions well 
beyond the original intent of message delivery, and these applications have become the 
platform for managing much of how knowledge workers perform their jobs (Bellotti et 
al., 2003; Mander et al., 1992; Siu et al., 2006; Venolia et al., 2001). Modern e-mail 
applications allow coworkers to exchange tasks, but the applications do not help us 
perform, manage, or track those tasks. As the rate of exchange continues to rise, the sheer 
volume alone can contribute to making e-mail unmanageable, which could lead to 
challenges in accomplishing work and maintaining professional relationships and 
reputations. 
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Paper-based handling processes formed the foundation for electronic processes 
through the use of metaphors and workflow, without any certainty that those original 
paper-based processes created optimal work practices (Malone, 1983; Mander et al., 
1992; Whittaker & Hirschberg, 2001). Previous scholarly research provides guidance 
through three broad research approaches, as summarized in Table 1: mathematical 
models to predict or model some aspect of e-mail usage, custom prototype applications to 
address difficulties previously identified, or observational studies that include asking the 
participants to use their e-mail differently. Many of these studies provide crucial 
recommendations to industry (e.g., aimed at application developers such as Microsoft or 
Google; Bellotti et al., 2003; Denning, 1982; Mackay, 1988; Siu et al., 2006; Whittaker & 
Sidner; 1996) or organizations (e.g., policy suggestions on e-mail usage, such as no e-
mail after standard working hours; Hansen, Shneiderman, & Smith, 2010; Ramsay & 
Renaud, 2012); many of these recommendations have been incorporated into the most 
popular e-mail tools in use today. Whereas journal publishers reward these industry 
recommendations because the aim and scope of many journals outline this service, a 
focus on the actual knowledge worker is long overdue. Only a few papers include 
recommendations for the working professional, such as changing one’s e-mail checking 
process (i.e., do not use notifications, go through e-mail in a one-pass process) to reduce 
e-mail overload (Hogan & Fisher, 2006), use of short “vacations” from e-mail may be 
beneficial to well-being (Mark et al., 2012), and checking e-mail less often can result in 
less stress (Kushlev & Dunn, 2015).  
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Table 1. Summary of Research Approaches 
Research approach Example studies 
Mathematical models to predict or 
model some aspect of e-mail usage 
Bälter, 2000; Dabbish & Kraut, 2006; Dabbish, Kraut, Fussell, & 
Kiesler, 2005; Gupta et al., 2011; Kanungo & Jain, 2008; Mano & 
Mesch, 2010; Pignata et al., 2015; Sumecki et al., 2011 
Custom prototype applications to 
address difficulties previously 
identified   
Bellotti et al., 2003; Bellotti et al., 2005; D. Fisher et al., 2006; 
Gwizdka, 2002; Gwizdka & Chignell, 2004; Hogan & Fisher, 
2006; Mackay, 1988; Szóstek, 2011; Takkinen & Shahmehri, 
2016; Venolia et al., 2001; Whittaker, 2005 
Observational studies Barley et al., 2011; Ducheneaut & Bellotti, 2001; Gwizdka, 2004; 
Hair et al., 2006; Hanrahan & Pérez-Quiñones, 2015; Hanrahan et 
al., 2016; Jackson et al., 2003; Jerejian et al., 2013; Mander et al., 
1992; Mark et al., 2016; Narang et al., 2017; Phillips & Reddie, 
2007; Ramsay & Renaud, 2012; Reinke & Chamorro-Premuzic, 
2014; Renaud et al., 2006; Shirren & Phillips, 2011; Siu et al., 
2006; Tyler & Tang, 2003; Whittaker & Sidner, 1996; Wilson, 
2002 
Observational studies with process 
change 
Huang, Lin, & Lin, 2011; Kushlev & Dunn, 2015 (with restricted 
timing of e-mail checking); Mark et al., 2012 (via abstaining from 
e-mail usage altogether); Soucek & Moser, 2010 (via training)  
 
Much of the literature uses benchmark tasks (Gwizdka & Chignell, 2004), 
allowing comparison of the data on a participant-to-participant basis to measure 
differences between one process and another. The most inventive of these comparison 
studies has participants perform the same tasks with their own data (Whittaker, 2005). 
For example, using this type of study measure each participant was asked to take the last 
e-mail he or she wrote and perform the same task with the content of the e-mail. In 
contrast, evaluation in the field and involving data of real-world application usage can be 
most powerful for improving actual users’ processes; there is little in the literature on 
studies that used real participant conditions. Although these studies focus on the 
individual’s usage of e-mail, the literature clearly points out that e-mail management is 
not a single-person sport; completing the tasks that arrive via e-mail often requires 
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information and/or input from others (Bellotti et al., 2003; Gwizdka, 2002; Markus, 1994; 
Tyler & Tang, 2003; Whittaker et al., 2006).  
Studies often refer to the interdependence on others or the “interleaving” of task 
management (Bellotti et al., 2005), meaning that a response must be received to complete 
a task, and now the user must simultaneously keep track of these outstanding tasks while 
waiting for the reply. Furthermore, knowledge workers indicate there is pressure to 
respond quickly (Ramsay & Renaud, 2012); the need to be visible for quick responses 
(Teichmann et al., 2013) is part of the process to develop and preserve a positive 
“responsiveness image” (Tyler & Tang, 2003) and thereby maintain a favorable 
professional reputation. This urgency for immediate responses creates a new night shift 
of expected after-hours work (Butts, Becker, & Boswell, 2015) and negatively affects 
work/life balance (Turville, 2016). Only high levels of trust among coworkers has been 
shown to reduce this urgency (Paczkowski & Kuruzovich, 2016). Lastly, because the 
sender does not expect a response to 79% of the e-mail sent (Hössjer & Eklundh, 2008), 
but the typical knowledge worker perceives urgency for a quick response, is the majority 
of this stress and effort all for nothing? 
 In summary, e-mail has become the platform through which knowledge workers 
do their work, but the tools could be improved to help accomplish this work, and the 
quantity of e-mail arriving continues to rise because the cost to send it is low—
remarkably close to $0.00. Many studies have illustrated opportunities for enhancements, 
some of which have been adopted, but these studies rarely focus on the knowledge 
workers themselves. Instead, these studies focus on the application developers or 
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organizational policies. Only a few previous interventional studies have asked knowledge 
workers to modify their e-mail management strategies with their own work. Finally, the 
interdependence of knowledge workers on each other to complete tasks and the potential 
lack of alignment of needed response timing between receivers and senders is 
prominently displayed in the literature, pointing to the need to improve e-mail 
management within work teams as an opportunity. Hence, this research aimed to study 
the knowledge worker in situ, with a focus on providing recommendations for the 
knowledge workers themselves, as well as within natural working teams. 
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CHAPTER 3 
DE-CLUTTER YOUR INBOX: TRANSFORM YOUR PERSPECTIVE TO SEE E-
MAIL AS A TOOL 
 This chapter was published in the conference proceedings of the Human Factors 
and Ergonomics Society Annual Meeting 61 and it appears as published with the 
exception of the text, reference, table, and figure formatting. The citation for this article 
is: Counts, V. (2017). De-clutter your inbox: Transform your perspective to see email as 
a tool. Proceedings of the Human Factors and Ergonomics Society Annual Meeting, 61, 
135–139. https://doi.org/10.1177/1541931213601517 
 What would you do with an additional 15 minutes every day? Could improved 
techniques for managing electronic communications wisely add hours to your workweek, 
allowing a more sustainable, enjoyable life and provide time for innovation? Perhaps you 
might use that extra time to meet one of the grand challenges head on? Qualitative data 
collection and analysis techniques utilized in this mixed methods study show that having 
a purposefully developed, individualized e-mail and task management strategy used 
consistently may have a positive outcome on attitudes concerning the use of e-mail, 
suggesting that how we work can change our perspective of e-mail. The qualitative 
techniques employed this study, including carefully crafted questions to elicit emotions 
and stories, revealed the gem in this study: there is a connection between commitment to 
a management strategy and participant perspective of e-mail. This study contributes by 
showing this link between the participants’ view of e-mail aligned with management 
strategy, supports adding the “few filer” category of e-mail folder management aligned 
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with use of contemporary improved search capabilities, and shows no support for 
enactment of the elusive “one touch” model.  
Introduction 
Knowledge workers (Drucker, 1959), those who “think for a living” and use 
expertise in the primary pursuit of creation or application of knowledge (Davenport, 
2005, p. 23), have doubled their e-mail usage and connection to the Internet since 2000; 
87% of US working adults report using e-mail or the web daily (Purcell & Rainie, 2014). 
In 1996, the number of e-mails sent electronically surpassed the number of snail mail 
deliveries by the U.S. Postal Service annually (Stephens, 2007), and by the end of 2017, 
over 200 billion e-mails were projected to be exchanged daily (Radicati & Levenstein, 
2013). These professionals report getting more e-mail than ever, express doubt that they 
can respond in a timely manner, and feel overwhelmed or stressed due to this volume of 
e-mail (Dabbish & Kraut, 2006; Jerejian et al., 2013; Kushlev & Dunn, 2015; Sumecki et 
al., 2011).  
Nearly 35 years ago, Denning (1982) aptly described the receiver’s plight most 
professional experience today as they attempt to process the volume of e-mail that easily 
arrives to inboxes daily, at little or no cost to the sender. Many think working more hours 
can be the solution to deal with the increase of volume, but additional time working does 
not appear to reduce the stress associated with the e-mail (Barley et al., 2011). 
Interruptions of work due to e-mail negatively affect productivity (Renaud et al., 2006; 
Siu et al., 2006) and cause some to “get lost in e-mail” (Hanrahan & Pérez-Quiñones, 
2015, p. 3981).  
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Background 
Contemporary e-mail applications serve the purpose of complete PIM tools, with 
the inclusion of additional features such as tasks, calendars, and contact management in 
the applications, well beyond the original intent for electronic memorandum delivery tool 
(Bellotti et al., 2003; Whittaker et al., 2006; Zhang, 2015). Academic research has 
recommended new tools and/or features to the software industry, many of which have 
been adopted, that can help users manage electronic communications better (Ducheneaut 
& Bellotti, 2001; Gwizdka & Chignell, 2004; Takkinen & Shahmehri, 1998; Venolia et 
al., 2001; Whittaker, 2005). However, as the volume of e-mails received continues to 
trend upward, these improvements merely allow knowledge workers to keep their heads 
just slightly above the water level of their e-mail inboxes. 
As knowledge workers, we have more e-mail than ever, we feel the need to reply 
immediately, stress levels continue to rise, and the industry has already incorporated 
many of the improvements identified by research. What action can we take to improve 
our situations? Popular literature provides many suggestions with book titles such as, Get 
it Done (Bennett, 2014) and Making Ideas Happen (Belsky, 2010), some with cult-like 
followings, such as Allen’s (2008) “getting things done” (GTD) five-step methodology. 
Some findings from scholarly work contradict some of the seemingly logical advice in 
the popular literature. For example, little evidence exists to show good usage of the 
idealistic one-touch model, a “touch items once” philosophy aligned with principles of 
scientific management (Taylor, 1914), often recommended by time management gurus 
(Bergman & Whittaker, 2016). Popular media also suggests extensive folder usage as a 
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panacea for e-mail overload; however, research shows that it often fails. Folder usage 
failure occurs for several reasons, such as difficulty creating meaningful folder categories 
that result in correct folder sizing to aid in future message retrieval, files too big, too 
small, or too hard to remember, and if the e-mail containing tasks are filed, the reminder 
of the task goes away (Whittaker, 2011). Additionally, usage of large numbers of folders 
correlates to increase feelings of overload (Dabbish & Kraut, 2006). The search features 
available today in most e-mail systems may make extensive folder usage no longer 
needed or reasonable (Narang et al., 2017).  
Perhaps the answer might lie more in how often we do e-mail. Models suggest 
that checking e-mail less frequently, suppressing the urge for immediate reactions, 
reduces work interruptions and improve productivity (Gupta et al., 2011; Kanungo & 
Jain, 2008) and participant-based studies support this strategy, finding that a lower 
frequency of checking e-mail (limited versus all day) positivity effected the well-being of 
users, resulting in higher productivity (Kushlev & Dunn, 2015). While modifications to 
how often we do e-mail show promise, many professionals with more tactical and 
operational roles (e.g., manufacturing managers, supply chain planners) who need to 
respond very quickly to e-mails might find the strategy of checking e-mail less often 
impractical or impossible. Studies reveal that many of us use our inboxes as task 
management tools, leaving e-mails in the inbox until the particular issue or task related to 
the content of the e-mail is resolved, allowing the e-mail in the inbox to serve as 
reminders of some action or follow-up needed (Dabbish & Kraut, 2006; Siu et al., 2006; 
Whittaker & Sidner, 1996). Users also consistently use their e-mail system for storage of 
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the e-mails themselves, either through development of folders and a filing process, or by 
leaving the e-mails in the inbox (Whittaker & Sidner, 1996).  
While many studies have categorized e-mail management techniques, uses of e-
mail, or categorization of tasks that arrive via e-mail (prioritizers and archivers: Mackay, 
1988; flow, triage, task management, archive, and retrieve: Venolia et al., 2001; cleaners 
and keepers: Gwizdka, 2004; immediate processing, limiting, encoding, and 
accumulation: Gwizdka, 2004; rapid response, extended response, and interdependent: 
Bellotti et al., 2005; relaxed, driven, and stressed: Hair et al., 2006; glance, scan, and 
defer: Siu et al., 2006; adding “few folder filer” to Whittaker and Sidner’s (1996) 
approach: D. Fisher et al., 2006; delete, move, mark+: Narang et al., 2017), most rest on 
the foundational 1996 work of Whittaker and Sidner. Whittaker and Sidner found three 
distinct categories: no filers (those who do not file their e-mail—they leave it in the 
inbox), frequent filers (those who make strenuous attempts to limit the number of 
messages in their inbox with extensive use of folders), and spring cleaners (those who 
perform clean-ups of their inboxes every 1 to 3 months). These categorizations examine 
how users process (or not) the e-mail that arrives in their inboxes. All of these studies, 
except the last analysis from 2017, occurred more than a decade ago and all but the 2017 
work utilized some type of qualitative data, usually as part of a mixed methods study, 
with the latter 2017 work being entirely quantitative and anonymous (i.e., analysis of one 
week of Microsoft’s log data of their web mail service). Lastly, many of these studies 
reveal strong emotional feelings to the state of participants’ inboxes, with descriptions 
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such as “disgust” (referring to the size of the inbox) and “seizures” (referring to the 
motivation to clean out the inbox; Whittaker & Sidner, 1996).  
Current qualitative-based research can contribute by examining the actual specific 
strategies users have developed and they use in practice now to examine how users 
incorporate new features present in e-mail applications today (Ducheneaut & Watts, 
2005). Thus, the following questions guided this project. 
RQ1: What strategies do knowledge workers use to manage their e-mail? (the 
focus on this paper) 
RQ2: What do knowledge workers express as the joys, challenges, failures, and 
successes of using and managing e-mail? What emotions mark this 
discussion? (discussed in another paper) 
Method 
One-on-one interviews, long used in computer-related investigations (Hammond, 
Jørgensen, MacLean, Barnard, & Long, 1983; Mander et al., 1992), formed the 
foundation of this study. Whittaker et al. (2005) suggested that these types of empirical 
studies allow the malleability of e-mail systems to be understood. The interviews for this 
study used semistructured questions (Tracy, 2012, p. 139) to gather “stories” about the 
participants’ e-mail management process as well as demographic and comparative data 
using Likert-like scales. The interview guide for this study included 25 questions; five 
general demographic questions, two grand tour questions (e.g., “Show me how you 
process your e-mail” and “How do you feel about using e-mail?”), and 18 other prompts 
to capture equivalent information from each participant. 
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Participants 
Most historical guidance for qualitative study sample size merely states “until 
theoretical saturation,” a vague concept usually revealed through data analysis, too late to 
be informative. Fortunately, Guest, Bunce, and Johnson (2006) provided some direction 
in their study to determine when saturation does occur, finding meta-themes present after 
six interviews and saturation within 12 interviews. Thus, this study targeted 6–12 
participants. With permission from business HR directors and the Arizona State 
University Institutional Review Board, 10 people volunteered to participate in this study. 
The participants volunteered through open calls for participation, and snowball sampling 
(Tracy, 2012, p. 136). Two of these snowball sample participants can also be considered 
to be extreme instance samples (Tracy, 2012, p. 136) or “super users” due to their known 
passion concerning their e-mail management strategies. All the colleagues who 
volunteered to participate in the interviews previously knew the primary author. The 
participants reside in the same division of a large multinational technology company with 
85,000 employees and over $20B in revenue (per the company website). All participants 
provided consent for audio recording, sharing of screenshots of their e-mail application, 
and agreed to follow-up questions. Data collection occurred during spring 2016. 
These highly educated (70% with advanced degrees), predominately female 
(70%), experienced (M = 19 years, SD = 9) participants graciously shared their time for 
the study. Each interview, scheduled for an hour, included up to five unrecorded minutes 
of administrative explanation and rapport building. Predictably, every participant would 
add something more once they could clearly see that the voice recorder switched off at 
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the end of the interview, and these nuggets of information found their way into 
handwritten notes. 
This homogeneous, convenience sample (Tracy, 2012, p. 134) of colleagues 
followed many other studies of workplaces of a primary author (Barley et al., 2011; 
Bellotti et al., 2003; Mackay, 1988; Mander et al., 1992; Venolia et al., 2001). While 
many human computer interaction (HCI) studies include a majority of male subjects, 
likely due to the overrepresentation of men in technology workspaces, the level of female 
participants in this study likely reflects the personal relationships with the primary author 
and her long-term support of efforts to encourage more women in STEM fields. 
Procedure 
Transcripts of the interviews varied in length, resulting in approximately 100 
pages of single-spaced text, then imported into NVivo for Mac, a qualitative data analysis 
software tool, to aid in the analysis of these data using qualitative coding techniques. 
During coding of the interview transcripts, an Excel worksheet was populated and proved 
helpful to see comparisons between the participants’ answers to the interview questions. 
As a self-reflective check, the primary author included her own style of e-mail 
management; however, the body of the paper does not include any of the primary 
author’s data. 
Results 
 RQ1, Strategies currently in use: Over three dozen aspects of how the participants 
process their e-mail provided an overview of each individual’s strategy for managing e-
mail, such as did they delete e-mails from the inbox, did they try to get their inbox to no 
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e-mails at all, when did they read e-mail (i.e., all through the day or at specific times), did 
they use e-mail notifications. These strategies are included in Table 2.  
Table 2. Key E-Mail Management Indicators 
 
 The participants’ folder usage technique rating (i.e., low, medium, or high) is 
aligned with a rubric reflecting approximate terciles of the data distribution: low < 6 
folders, medium 6–20, high > 20. Popular media suggests users create extensive folder 
structure to aid in organization of e-mails (Standss, 2017) and at least one academic study 
joins this suggestion (Ducheneaut & Bellotti, 2001); however, research shows that 
extensive folder usage often fails, either by folders including a small number of e-mails 
stored in them or by taking too much time searching when retrieving an item (Mander et 
al., 1992; Venolia et al., 2001; Whittaker & Sidner, 1996), and this practice correlates to 
increase feelings of overload (Dabbish & Kraut, 2006). Dabbish and Kraut (2006) 
suggested that keeping a small inbox could result in lower feelings of overload; thus, 
Table 2 includes the state of the participants’ inbox, whether they delete or move e-mails 
Partici- 
pant # Folder usage Inbox deletion action 
# Unread  
e-mails 
Whittaker & Sidner 
classification 
1 Low No (stay in inbox) 40 No filer 
2 Low No (stay in inbox) 178 No filer 
3 Low No (stay in inbox) 10,431 No filer 
4 Low Move to archive 9 Frequent filer 
5 High Move to archive 8 Frequent filer 
6 Medium Mixed 1 No filer/spring cleaner 
7 High Move to archive 1 Frequent filer 
8 High Move to archive 2 Frequent filer 
9 Medium Mixed  10,137 No filer 
10 High Mixed  688 Frequent filer 
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out of the inbox or leave e-mails in the inbox, as well as the number of unread e-mails 
present in the participants’ inbox at the time of the interview. Each participant’s e-mail 
management style reflected in his or her own phrasing provides insight into his or her 
own perception of how each one works (not included here due to space limitations); four 
themes in these phrases proved interesting: never deleting e-mail, task management, 
descriptive works of “clutter” and “junk,” and scanning some of the e-mail (potentially 
denoting the rate of speed the participants use when going through their e-mail).  
Finally, during this analysis, the data provided insight as to which of Whittaker 
and Sidner’s (1996) classic three categories (i.e., no filers, frequent filers, or spring 
cleaners) most closely resembled the participants’ e-mail management strategy based on 
the interview and the review of screenshots of their inboxes, shown in Table 2. It is 
interesting to note that most of the participants keep almost all the e-mails they receive, 
either by routinely keeping e-mails in their inbox or archiving all their e-mail in some file 
structure. This worksite does have an e-mail retention policy that has varied over time, 
between 6 months and 2 years, and most participants do not know what the time limit of 
the current policy is, only to mention that whatever the value, it is too short. 
As data analysis continued, two items added to the view of how these participants 
manage e-mail: (a) their commitment to their own self-created strategy, and (b) each 
participant’s feelings and emotional answers about the place of e-mail in their work life: 
as a burden or a tool. Some of the participants reported perceiving e-mail to be an 
important, useful business tool; e-mail helps them do their job and get more done, while 
others who see e-mail as a burden reported many negative aspects of e-mail usage, do not 
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feel in control of their e-mail usage, and are overwhelmed with the quantity of e-mail 
needing their attention. Full development of the later aspect can be found in the paper on 
Research Question 2, though included here in this table due to the telling nature of the 
data. Table 3 shows these additional aspects, sorted in the order of the continuum of 
feelings, from seeing e-mail as a burden to seeing e-mail as a tool. 
Interestingly, similar to many other studies, all participants left some e-mails in 
their inboxes, usually as a reminder to follow up on a task (Ducheneaut & Bellotti, 2001; 
Siu et al., 2006; Whittaker, 2005). All the participants have a smart phone, but only 30% 
have work e-mail accessible on the phone. Half of the participants have an iPad (or 
similar tablet device), but only 10% have work e-mail installed on the device. All 
participants have personal e-mail accounts and rarely use their work accounts for 
personal business; limited activity related to timely notifications about school-aged 
children (e.g., communication with the school). All participants expressed a time frame, 
from 1 to 15 minutes, in which they would take care of a question or task that came to 
them in e-mail immediately. All but two of the participants process e-mail last in first out 
(LIFO). Several explained why, usually using the word burned, and one participant was 
quite detailed in the reasoning:  
One thing I have learned is that I've gotten burned in the past. If you start with the 
oldest ones, it may have already been resolved by the time you get to the top of 
your list. So, I always start at the top because usually half of them have already 
been resolved and don't need any action on my part.  
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Table 3. E-Mail Management Indicators, Sorted by View of E-Mail (From Burden to 
Tool) 
 
Discussion 
The study participants all have different processes for managing their e-mail and 
the ensuing tasks that arrive electronically; however, analysis of Research Question 1 
suggests creating a system for processing or dispositioning e-mail out of the inbox can 
allow users to perceive e-mail as a tool rather than a burden. 
Analysis of Table 3 shows that the participants in this study who exhibit a strong 
commitment to their own self-development e-mail management strategy (Participants 4, 
5, 8, 1, and 10), those who see e-mail as a tool, and express less stress about managing e-
mail have much in common. All of these participants use some method to disposition e-
mail that arrives in their inbox, with most moving the e-mail out of the inbox and one 
marking the e-mail as read. Leaving only those unhandled tasks in the inbox, either 
physically or via read status, creates a clear visual indicator of the work remaining. 
View Participant # Folder usage Inbox deletion Unread e-mail Level of commitment 
E-mail as 
a burden 
3 Low No 10,431 Low 
9 Med. Mixed  10,137 Low 
2 Low No 178 Med 
 6 Med. Mixed 1 Low 
 7 High Move to archive 1 Med 
 10 High Mixed 688 High 
 1 Low No 40 High 
E-mail as 
a tool 
8 High Move to archive 2 High 
5 High Move to archive 8 High   
4 Low Move to archive 9 High 
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Perhaps this management technique helps these participants feel less stress about what 
work they need to accomplish, as they can clearly see what remains. 
While the one-touch model (Bergman & Whittaker, 2016; Gwizdka, 2002), 
meaning touch an e-mail only once (either answer it or put it on a task list), is touted in 
the literature, both popular and scholarly, and seems logical, this study questioned if it 
can actually be implemented with its rigid structural requirements. None of these 
participants executed such a model, even though two of them said this was their strategy, 
though the captured screenshots revealed some read e-mails in the inbox. 
One participant classified as a frequent filer, one of Whittaker and Sidner’s (1996) 
classifications, uses very few folders, filing everything into either a reference archive or 
action folder, then using the search feature to find needed e-mails. This strategy supports 
the few filer category (D. Fisher et al., 2006), now feasible with the significantly 
improved search accuracy in contemporary e-mail applications (Narang et al., 2017). 
Usage of such a strategy might also be helpful for others. 
Limitations and Future Work 
This sample was quite homogeneous, with all participants working for the same 
organization with long employment, almost all educated as engineers; thus, their work 
cultural is similar. Due to the limited number of participants, these findings may not be 
generalizable outside of this working group. However, the literature supports studies with 
small sizes (< 10: Renaud et al., 2006; Siu et al., 2006; = 10: Venolia et al., 2001; < 20: 
Bellotti et al., 2003; Mackay, 1988; Mander et al., 1992; Siu et al., 2006; Whittaker & 
Sidner, 1996). The study included only the use of Microsoft Outlook because it is the 
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only option for these users, and did not include use of texting or other newer electronic 
communication methods, such as instant messaging. 
Future studies could examine if some method of processing e-mail would be 
beneficial in reducing feelings of stress and overload, how different other types of jobs 
(i.e., transactional to strategic orientation) impact e-mail use, inclusion of other electronic 
communication means (e.g., instant messaging, collaboration tools), and why the 
participants commit to their strategies and, if not, what keeps them from doing so, as well 
as how to help users create strategies that work best for their personalities, working 
styles, and type of role.  
Conclusion 
This paper provides a pilot study that can serve as the foundation for future work 
to investigate the methods and strategies of e-mail and task management that will serve 
people who think for a living. This mixed methods study identified an alignment between 
a strong participant commitment to self-created e-mail management strategies and 
positive emotional responses, suggesting that how we work can change our perspective of 
e-mail. Research on e-mail management often focuses on quantitative data collection and 
techniques; however, in this study, the qualitative techniques revealed the gem in this 
connection between commitment and emotional state. Furthermore, this study shows no 
support for enactment of the elusive one-touch model and supports adding the few filer 
category of e-mail folder management aligned with use of contemporary improved search 
capabilities.  
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CHAPTER 4 
WHEN READING E-MAIL IN THE RESTROOM IS NOT ENOUGH: A 
QUALITATIVE STUDY OF E-MAIL MANAGEMENT AT WORK 
 This chapter has been submitted to a peer-reviewed journal, Behaviour and 
Technology, and it appears as submitted with the exception of the text, reference, table, 
and figure formatting. 
This study examines 10 participants’ stories of efforts to manage an unrelenting 
barrage of e-mail. Participants confessed they keep up with e-mail by multitasking—
reading e-mail while using the restroom. This mixed methods study demonstrates that a 
purposefully developed and consistently employed e-mail and task management strategy 
may have a positive outcome on attitudes about the use of e-mail. Users of a clearly 
articulated strategy see e-mail as a tool rather than a burden, report less stress, and are 
less likely to be overwhelmed by a full inbox. This study included predominately female 
participants, a rarity in human computer interaction literature. Consistent use of e-mail 
management strategies at the desk can obviate the need to catch up on e-mail in the 
restroom. 
Introduction 
Tomlinson, author of the first e-mail message in 1971 (Steckman & Andrews, 
2017), probably did not imagine the recipients’ plight (Denning, 1982) just a decade later, 
when e-mails began filling up inboxes at minimal, if any, cost to senders. Twenty-five 
years later, professionals received an average of 49 e-mails daily (Whittaker & Sidner, 
1996), with the number rising to 87 e-mails a day by 2006 (D. Fisher et al., 2006)—the 
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same year Denning (2006) suggested that some workers might be spending an hour every 
day merely deleting unwanted e-mails. Although data from 2015 revealed the steep 
trajectory of e-mail volume had slowed to a 4% annual increase, the average office 
worker still receives an astonishing 121 e-mails per day (KnowBe4, 2017). Drucker 
(1959) likely could not have foreseen this year-over-year increase in communications 
volume or that it would eventually overwhelm our professional and personal lives when 
he coined the phrase, “knowledge worker”. As we approach a half century since 
Tomlinson’s first e-mail, knowledge workers—recipients of this deluge of e-mail—
express feelings of stress related to their ability to manage their daily e-mail (Dabbish & 
Kraut, 2006; Jerejian et al., 2013; Kushlev & Dunn, 2015; Sumecki et al., 2011). 
Ascribing Drucker’s understanding of staff skills and responsibilities to the 
contemporary office context according to the volume of e-mail received, knowledge 
workers use their expertise in the primary pursuit of creation or application of knowledge 
(Davenport, 2005) and now must attend to e-mail in addition to their primary work. 
Knowledge workers, then, are similar to professionals (Professional, n.d.); they engage in 
specific activities that require some level of education. Other terms for knowledge 
workers are “office worker” and “white collar worker[s]” (Sinclair, 1919, p. 12)—people 
who wear white-collared shirts and work in an office, some of whom might serve in the 
role of “boss.” These terms are used interchangeably in this paper because all of these 
individuals work in an office setting, use a computer to perform the majority of their job, 
and likely receive a significant volume of e-mail. There are more than 66 million such 
workers in the United States (U.S. Census Bureau, 2015) and more than 330 million 
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worldwide (Dobbs et al., 2012). These numbers are increasing as organizations encourage 
their workers to achieve higher levels of education to fill skill gaps. Given these 
increasing numbers of workers receiving increasing volumes of e-mail, a method to 
reduce stress or improve productivity among this population of workers could be helpful. 
Although novel communication methods (e.g., social networking, text messaging) 
have become the standard in the social realm, e-mail is ubiquitous in the work 
environment. Even members of Gen Z, advocates of informal text messaging, embrace 
the use of e-mail for its competitive advantage; these newcomers to the workforce report 
perceiving themselves as “adult” because they use e-mail regularly (Mims, 2016). E-mail 
is the most popular and common method for communicating with fellow employees 
(Dietzen, 2017), and e-mail applications provide the foundational workspace for 
knowledge workers, incorporating many, if not all, of the tools professionals use daily 
(Whittaker et al., 2005). E-mail applications serve as PIM tools, offering the added 
features of tasks, calendars, and contact management that extend beyond electronic 
memorandum delivery (Bellotti et al., 2003; Whittaker et al., 2006; Zhang, 2015).  
When the business world transitioned from reliance on paper-based systems to 
those involving electrons, clever developers recycled key terms and functional concepts 
from common language, such as inbox, folders, and trash (Malone, 1983; Mander et al., 
1992; Whittaker & Hirschberg, 2001), but failed to ensure those paper handling processes 
actually worked well and achieved the best productivity in the electronic environment. 
Professionals’ frustration with their perceived and actual productivity regarding inbox 
management is reflected in descriptions such as “disgust” (referring to the size of the 
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inbox) and “seizures” (referring to the motivation to clean out the inbox; Whittaker & 
Sidner, 1996). These workers report being overwhelmed by e-mail, resulting in reduced 
productivity and work engagement, coupled with increased burnout (Reinke & 
Chamorro-Premuzic, 2014). Many workers report feeling pressured to check e-mail 
frequently (Renaud et al., 2006) and reply immediately (Hanrahan & Pérez-Quiñones, 
2015; Ramsay & Renaud, 2012). Some workers feel compelled to respond to a new e-
mail as quickly as they would answer the phone (Jackson et al., 2003). A worker’s quick 
reply can serve as an attempt to preserve his or her professional image or “responsiveness 
image” (Tyler & Tang, 2003). These emotional reactions and descriptions support 
Renaud et al. (2006), who suggest describing e-mail as “e-synchronous” rather than 
“asynchronous,” given the near-obsessive attention paid to e-mail inboxes.  
Stress associated with use of e-mail is well documented, underscoring 
professionals’ need for a solution to e-mail management that provides an acceptable, 
satisfying work-life balance and accommodates the increasing annual volume of 
messages. Eschewing theoretical framework, research in the field of human computer 
interaction focuses on two approaches to the problem: suggestions for new features or 
tools, and empirical studies of e-mail usage (Whittaker et al., 2005). Previous research 
offered software developers practical implications on early improvements to e-mail tools 
that contemporary users take for granted, such as the following: 
• capability to search and sort by message threads (Venolia et al., 2001; 
Whittaker & Sidner, 1996); 
• a few ready-made standard folders (Takkinen & Shahmehri, 1998);  
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• customizable reading views (Ducheneaut & Bellotti, 2001; Gwizdka & 
Chignell, 2004; Szóstek, 2011); and  
• integrated to–do lists, contact information with pictures, and embedded 
availability status (Whittaker, 2005). 
 Empirical research involving users’ historical e-mail categorization and 
management techniques reflect Whittaker and Sidner’s (1996) three distinct categories: 
no filers (those who leave their e-mail—unsorted—in their inbox), frequent filers (those 
who vigorously strive to limit the number of messages in their inbox by using copious 
folders), and spring cleaners (those who perform inbox clean-ups every 1 to 3 months). 
Qualitative empirical research identified various types of strategies regarding e-mail 
(Bellotti et al., 2005; D. Fisher et al., 2006; Gwizdka, 2002, 2004; Hair, Renaud, & 
Ramsey, 2007; Siu et al., 2006; Venolia et al., 2001). More recent researchers (Narang et 
al., 2017) rely exclusively on quantitative and anonymous data (i.e., analysis of web mail 
service log data), which lacks the richness of participant accounts. 
The most recent qualitative studies are more than 10 years old, and e-mail 
applications have evolved dramatically since then. Current research can add to the 
knowledge base by examining the specific strategies users have developed and employed 
and how users incorporated new features in contemporary e-mail applications 
(Ducheneaut & Watts, 2005). An up-to-date empirical study can provide designers with 
direction for future improvements to e-mail software, as well as professionals with 
methods to manage their e-mail in a way that provides work/life balance and minimizes 
e-mail induced stress. Szóstek’s (2011) plea to focus on humans in this computer-human 
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interaction motivates continued attention on the human emotional aspects of using e-mail. 
This study aims to understand e-mail management strategies professionals currently 
practice and the impact of these e-mail strategies on professionals’ perceptions of e-mail. 
The following question guides this project: 
RQ: What e-mail management practices are currently in use and what do 
knowledge workers express as the joys, challenges, failures, and successes of 
using and managing e-mail? What emotions inform this discussion?  
Background 
What action can contemporary knowledge workers take to improve their 
work/life/e-mail balance? They have more e-mail than ever before, feel compelled to 
reply immediately, are increasingly stressed, and e-mail programs have already 
incorporated many of the improvements identified by prior research. Perhaps Mark et 
al.’s (2012) paradoxical study warrants a second look. Participants in this study gave up 
e-mail for one workweek and experienced less stress (measured via heart rate variability), 
switched tasks less frequently, reported improved focus on specific tasks, and 
experienced a slower pace of work life without e-mail. Others have threatened to engage 
in “e-mail bankruptcy” (Turkle, as cited in Musgrove, 2007), reflected in Lessig’s 
solution of deleting all e-mail to start over. Despite the immediate success of these 
strategies, they are rarely used. One reason knowledge workers continue to tolerate the 
burden of e-mail is that, having spent time and effort training for their chosen careers, 
they wisely choose to avoid any action that might threaten their reputation, which could 
be the unintended result of giving up e-mail altogether or committing e-mail bankruptcy.  
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A quick review of popular literature reveals plenty of books, blogs, and articles 
that offer options on how to work “better” or “smarter.” Some of these works have cult-
like followings, such as Allen’s (2008) “getting things done” five-step method, 
Lifehacker (Pash & Trapani, 2011), and Ferriss’s (2011) 4-hour workweek. Despite the 
popularity of these works, scholars’ findings contradict some of the “seemingly logical” 
advice in popular literature. For example, there is little evidence to support the “one touch 
only” model, the philosophy of which aligns with principles of scientific management 
(Taylor, 1914) and was popularized by Mann’s (2007) “inbox zero” method. These 
approaches fail to take hold because few people have the acumen to execute these 
perfectionistic models (Bergman & Whittaker, 2016). Studies consistently show that 
workers use inboxes as a task management tool—a virtual “to do” list. Workers leave e-
mails in the inbox until the issue or task associated with that message is completed, 
effectively using e-mail in the inbox as a reminder to follow up on an action (Dabbish & 
Kraut, 2006; Siu et al., 2006; Whittaker & Sidner, 1996). Popular media suggests the 
extensive use of folders as a panacea for e-mail overload: extensive folder use often fails 
(Whittaker, 2011) and can actually increase workers’ feelings of overload (Dabbish & 
Kraut, 2006).    
Spending more time on e-mail may help to reduce the volume in one’s inbox, but 
this behavior does not appear to reduce the stress associated with the e-mail (Barley et al., 
2011). Those who tend to procrastinate may use the excuse of working on e-mail to defer 
launching what they perceive as boring or challenging tasks (Phillips & Reddie, 2007). If 
more time expended on slogging through the sea of e-mail does not provide relief, 
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perhaps less e-mail volume would prove helpful. Although some studies assert e-mail 
volume leads to greater stress (Shirren & Phillips, 2011), other studies claim those who 
report the highest feelings of overload might not have the highest volume of e-mail 
(Pignata et al., 2015). Reinke and Chamorro-Premuzic (2014) found no correlation 
between e-mail overload and e-mail antecedents (e.g., e-mail volume). Training people to 
manage e-mail can reduce employees’ feelings of being overwhelmed (Soucek & Moser, 
2010) even if the volume of e-mail does not change, all suggesting that reducing volume 
alone will not solve the problem for professionals drowning in e-mail. 
Perhaps the answer might lie more in how often people do e-mail. Models suggest 
that checking e-mail less frequently and suppressing the urge for immediate reaction 
reduces work interruptions, thereby improving productivity (Gupta et al., 2011; Kanungo 
& Jain, 2008). Participant-based studies support this strategy, finding that checking e-
mail less frequently (as opposed to every few minutes) positively affects users’ well-
being and users with less stress have higher productivity (Kushlev & Dunn, 2015). These 
findings are supported by studies in which participants wore heart rate monitors to 
directly measure the physiological impact of e-mail stress; those who spend more time on 
e-mail and check e-mail more frequently have lower productivity and higher stress (Mark 
et al., 2016). Checking e-mails less frequently calls for high levels of trust between 
managers and employees, as well as lowered expectations of speedy responses, both of 
which result in better employee job satisfaction and organizational commitment 
(Paczkowski & Kuruzovich, 2016). Although modifications to how frequently people do 
e-mail are promising for some, many professionals who perform tactical work need to 
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respond quickly to e-mails. These workers might find the strategy of checking e-mail less 
often impractical or impossible.  
Despite many challenges and threats to the communication method (e.g., hacking, 
spam), e-mail remains the “main digital artery” for knowledge workers (Purcell & Rainie, 
2014); as such, developing tactics and strategies to manage e-mail can be beneficial to 
those who spend their working hours using e-mail applications. This literature review 
reveals our inability to forego or delete e-mail. Adding more hours to our days does not 
lessen the load. Even if we could decrease the rate at which e-mail arrives in our inboxes, 
we might not realize less stress, and checking our boxes less often is not always an 
option. This study examines e-mail management strategies currently in use and the 
impact of these e-mail strategies on the emotions of those using e-mail. 
Materials and Method 
One-on-one interviews are common in studies involving human-computer 
interaction (Hammond et al., 1983; Mander et al., 1992). This method of data collection 
can improve outcomes when the researcher seeks the phenomenological aspects of 
systems or products that result in “sticky” products (e.g., Apple iPhone; Hartson & Pyla, 
2012). Interviews provide “insight into cultural activities that might otherwise be missed 
in structured surveys or experiments” (Tracy, 2012, p. 5) and formed the foundation of 
this study. Empirically based studies can provide a better window into the evolving 
nature of e-mail systems (Whittaker et al., 2005). In this study, a semistructured interview 
protocol allowed for questions that enabled participants to share their stories of e-mail 
management tactics and strategies (Robson, 2011, p. 280). To supplement these 
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narratives, demographic and comparative data using Likert-type scales were also 
collected. Use of the “think aloud” technique (Hartson & Pyla, 2012) encouraged 
participants to provide rich, thick data that painted a detailed picture of the strategies in 
use.  
As a focused participant observer, the interview process made use of the narrative 
interview technique with a deliberate naïveté interview stance to ensure unbiased 
collection of participants’ ideas, stories, and processes. The narrative interview technique 
was alternated with the responsive interview stance, allowing the researcher to 
demonstrate empathy with the participants (Tracy, 2012, p. 130). The interview guide for 
this study included 25 questions: five general demographic questions, two grand tour 
questions (e.g., “Show me how you process your e-mail” and “Tell me how you manage 
tasks that arrive via e-mail”), and 18 other prompts to capture equivalent information 
from each participant. 
Participants 
Guidance on qualitative study sample size is vague; the recommendation to 
conduct interviews “until theoretical saturation” is not particularly helpful when planning 
a study. Guest et al. (2006) provided assistance to determine when saturation does occur, 
finding the presence of meta-themes after six interviews and saturation within 12 
interviews. With this general framework, this study targeted inclusion of 6–12 
participants. After obtaining permission from the Arizona State University Institutional 
Review Board (IRB number STUDY00003844) and relevant business leaders at the 
authors’ employer, participants were recruited for the study. Ten people volunteered in 
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response to open calls, supplemented by snowball sampling (Robson, 2011). Participants 
included employees, alumni of an internal leadership/management development program, 
and elected members of an internal technical organization (i.e., highly thought of and 
respected technical professionals).  
No measures of guarantees exist that this sample of participants have or use good 
e-mail management strategies, but membership in these groups reflects reputations as 
high-performing employees, and good time and workload management are hallmarks of 
high-performing employees. Two of these snowball sample participants can also be 
considered extreme case samples (Robson, 2011, p. 276) or “super users” due to their 
known passion for e-mail management strategies. All of the study participants knew the 
author prior to study commencement and worked in the same division of a global 
technology company with more than 75,000 employees and annual revenue in excess of 
$20B (per the company website). Informed consent obtained from each participant 
included permission to audio-record interviews and capture screenshots. Each participant 
was assigned a pseudonym to ensure data remained confidential and could not be traced 
to individual participants.  
As shown in Figure 1, participants were highly educated (70% with advanced 
degrees) and experienced (M = 19 years, SD = 9). Interviews were scheduled for one 
hour, although a few of the managers had previous commitments that necessitated shorter 
interviews. Each interview session included a few preliminary minutes of unrecorded 
time for explanation and rapport building.  
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Figure 1. Demographic data show an educated, experienced, and largely female 
participant group. 
Without exception, every participant added something more to their responses 
once the audio recording was stopped at the conclusion of the interview. These tidbits, 
captured via handwritten notes, were included in the field notes as reflections on the 
interview. During these unrecorded moments, several participants confessed that they 
regularly took their phones into the restroom, often upon waking, to catch up on e-mail, 
thus inspiring the title of this paper. 
This homogeneous convenience sample (Robson, 2011) of colleagues follows 
many other studies of workplaces by a primary author (Barley et al., 2011; Bellotti et al., 
2003; Hogan & Fisher, 2006; Hössjer & Eklundh, 2008; Mackay, 1988; Mander et al., 
1992; Tyler & Tang, 2003; Venolia et al., 2001). Although many studies of human-
computer interaction include a majority of male subjects, likely due to the 
overrepresentation of men in technology workspaces, the composition of this study 
involving predominantly female (70%) participants reflect the author’s long-term efforts 
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to encourage more women to join Science, Technology, Engineering, and Math (STEM) 
fields. 
Procedure 
Audio recordings were transcribed as soon as practical after the interviews were 
completed. Transcribed interviews yielded approximately 100 pages of single-spaced 
text. The text was imported into NVivo for Mac, a qualitative data analysis software tool, 
for evaluation. The primary cycle of coding (Tracy, 2012) aligned the responses to the 
questions in the interview guide (e.g., “What are things that colleagues do with e-mail 
that drive you nuts?”). During this process, themes associated with emotions and 
processes provided coding focus, using methods such as repetitions, metaphors and 
analogies, and similarities (Robson, 2011; Ryan & Bernard, 2003). Code names during 
this phase reflected a direct relation to the topic (e.g., processing order, reflecting the 
order in which a participant processed his or her e-mail—typically first in, first out or last 
in, first out).  
Following Saldaña’s (2015, p. 23) suggested technique of “contrasting data,” the 
two participants with the opposite rigor in their strategies served as the models from 
which codes were developed. For example, one of these participants described a strategy 
as a “religion,” and the other participant described a strategy indicative of “laissez-faire,” 
with inconsistent practices varying greatly over time. More than 40 codes emerged during 
this first cycle of coding. During coding of the interview transcripts, a spreadsheet was 
used to organize high-level answers to most of the interview questions and to compare 
participants’ answers to the interview questions. The final spreadsheet contained 54 
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columns of data for each of the participants. As a self-reflective check, the author 
included her own style of e-mail management in the spreadsheet, but her data were not 
evaluated as part of the study.  
Results 
E-Mail Management Strategies in Use 
More than 36 aspects of how participants process their e-mail provided an 
overview of each individual’s strategy for managing e-mail. Examples of aspects include 
whether the participant deletes e-mails from the inbox, tries to empty all e-mails from the 
inbox, when he or she reads e-mail (i.e., all through the day or at specific times), and 
whether he or she uses e-mail notifications. A sample of key e-mail management strategy 
characteristics developed by Counts (2017) is shown in Table 4. 
Table 4. Select E-Mail Management Strategy Characteristics 
Partici- 
pant # 
Folder 
usage Inbox deletion 
Unread e-
mail Self-described strategy 
Whittaker & 
Sidner 
classification 
1 Low No 40 Never delete, OneNote notebook, 
laptop  
No filer 
2 Low No 168 Never delete, get them read No filer 
3 Low No 10,431 Sort by subject, keep in inbox, task 
tool 
No filer 
4 Low Move to archive 9 De-clutter; Either: task in inbox Frequent filer 
5 High Move to archive 8 Get inbox = 0, task manager   Frequent filer 
6 Med. Mixed (some) 1 Memory, get rid of junk Mix of all 3 
7 High Move to archive 1 Scary/urgent, knock it out, no junk Frequent filer 
8 High Move to archive 2 Scan, file, review Frequent filer 
9 Med. Mixed (some) 10,137 Skim, highlight, and leave the rest No filer 
10 High Mixed (some) 588 Skim, tackle, schedule Frequent filer 
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Emotions Regarding E-Mail Usage 
Emotional reactions to e-mail and usage strategies revealed themselves in many 
ways. An early example of emotional reactions emerged in the description of the time 
frame in which participants reported they would quickly execute a task request that came 
to them via e-mail. One of the participants explained this “just do it” approach as, “If it's 
a quick response . . . I usually just try to bang that out.” This seemingly minor phrase, 
“just try to bang it out,” conveyed violent emotional tones. These connections continue as 
many of the participants used similar words to describe their e-mail screen as if it were a 
physical space, harking back to early comparisons of paper-based to electronic 
communication (Malone, 1983; Mander et al., 1992; Whittaker & Hirschberg, 2001). The 
metaphors relate to physical space, organization, and cleanliness, such as clutter, clean, 
junk, get rid of it, get it out of sight. Consider this sample of repetitive examples from 
four different participants: “Too much clutter is hard . . .”; “to keep clutter from my inbox 
. . .”; “Again, I don't like a lot of [laughter] clutter . . .”; “it just drives me insane, because 
it's just it's too much.” One participant expresses two sentiments in the same statement—
doing something quick and clearing things out: “If I've got a bunch of 'em, I try to hit 
those first, just to clear 'em out and get 'em done.” 
In an early construction of the interview guide, there was a simple question posed 
to solicit emotions around e-mail usage in a very straightforward way: “How do you feel 
about e-mail?” Given the desire to capture rich, emotional responses as a key component 
of this study, combined with knowledge of the participants’ proclivity towards left-brain 
thinking (most of the participants received their education in the field of engineering), 
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considerable effort went into designing this question in a way that afforded the 
opportunity to elicit high-quality responses of emotions in a lush, descriptive way. 
Therefore, beta testing via a Facebook post on the authors’ feed provided the opportunity 
to prototype the question prior to the formal study. Most of these Facebook friends would 
fit in the sample group of participants in terms of education and type of work activity.  
The following questions appeared on this Facebook feed for several days: “What 
one word describes how you feel about e-mail? What color or animal would you call e-
mail?” The word cloud (see Figure 2) represents the variety of responses that ranged 
along a continuum of “emotional tones,” some clearly negative, and some very positive. 
This prototype testing identified the need to provide additional direction to the 
participants to get one-word answers in the interviews and more precise prompts to elicit 
creative, emotion-filled answers.  
 
Figure 2. Word cloud of responses from Facebook friends’ feelings about e-mail (Counts, 
2016). 
The final set of questions, asked after much rapport building and with sufficient 
time remaining in the scheduled interview session to ensure participants did not feel 
rushed to provide answers, was intended to help participants describe their emotions 
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around e-mail usage and provide useful details: “If your e-mail was a movie character, 
what would it be? Or, what would its nickname be? Or, if your e-mail was an imaginary 
character, what would it be? Or, what color or animal name best describes your e-mail?” 
Most of the participants struggled through this process and took a few sentences to get to 
one word. One participant’s comment about this struggle verbalizes the others’ reactions 
well: “Asking an engineer a question like that is a pretty rough question; that's a pretty 
abstract thing.” One participant asked permission to think about his answer and later sent 
a picture, which inspired using pictures2 to represent all the other participants’ answers. 
The word itself inspired search term(s) to find an illustrative image.  
For example, one of the participants gave the answer of “crazy cat.” Upon further 
probing, a deeper, emotionally charged meaning was revealed: “I feel kind of like it’s a 
persistent, crazy cat . . . always there and you need to watch it. . . . It can break loose at 
any moment, very quickly, day or night, and I have to respond.” Another partcipant 
shared the fear of what e-mail can really do by referring to e-mail as “Hannibal”: “He 
sneaks up on me . . . then the worst happens. . . . He spits out stuff all the time.” Yet 
another participant gave the answer of a “purse”: “E-mail would be kind of like my purse, 
right? . . . I guess that’s the best way I could put it—it’s holding all the information I 
need. I don’t need to memorize anything.” 
                                                 
2 As this analysis progressed, concern developed that when the participants saw the outcome of this 
research, including specific details relevant to how they managed e-mail, aligned with the picture of their 
individualized answer to this question, some participants might experience negative reactions. Thus, the 
original words and images have been substituted with similar emotional content to further protect 
confidentiality of the participant data. The quoted phrases from participants have been kept as close as 
possible to the original transcript. The author’s colleagues provided the words used to create the images 
shown in the paper after discussing these findings. 
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Although the images themselves might not hold a negative or positive emotional 
connotation, the picture combined with the interview and the overall tone of the 
discussion reveal a pattern of emotional content that varied for each participant. A 
metaphor analysis (Tracy, Lutgen-Sandvik, & Alberts, 2006) of the conversation that led 
to the single-word answer and analysis of the codes for the entire interview that revealed 
emotional themes supported a ranking of sorts to differentiate the range of participants’ 
emotions. The extent of differences in tone and emotional content of participants’ 
interviews suggested that viewing all the images along a continuum based upon the 
emotional content of the analysis could suggest some insights.  
The descriptions of “Hannibal” and “purse,” along with the emotional content and 
tone of the respective interviews, anchored the spectrum. The participant who described 
e-mail as “Hannibal” expressed the least positive declarations about using e-mail and 
articulated many concerns, including some about how others might perceive negative job 
performance: “I should do that more often, but I don’t” (referring to ensuring everything 
in the inbox actually gets read); “I’ve turned off all the alerts to e-mails, otherwise they 
would be going off all the time”; and “they can send me all the information they want in 
e-mail—it’s the actions that come from e-mail that get me overloaded.”  
In contrast, the participant who referred to e-mail as a “purse” perceives e-mail as 
a favorable tool that allows work to be done more efficiently, even providing 
“counciling” [sic] for coworkers on how to best use e-mail. This participant created an 
individualized system by combining advice from three of the most well-respected gurus 
on time/work mangement and said, “I don't like fixed systems. I like to improve 'em and 
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make 'em better.” The participant mentioned different gurus’ systems and techniques 17 
times during the interview. To reinforce this sentiment, this participant provided links to 
videos from these experts for the interviewer to watch as homework after the discussion. 
With these two participants serving as the anchors for the continuum, pair-wise 
comparisons between the overall tone of the interviews and quantity of emotional 
descriptors created the order of the pictures offered by the other participants along the 
continuum used for data anlysis. 
Results on a Continuum 
During analysis, the continuum provided a foundation upon which to iteratively 
align specific e-mail management strategy characteristics—some from Table 4—of the 
participants above the image of their choice. This process was performed iteratively 
during analysis, one characteristic at a time. For the sake of brevity in this presentation, 
Figure 3 shows all the items in one view, with the characteristics defined as follows 
(listed in the order shown in the figure, from the bottom up):  
• E-mail read frequency: Most participants stated that they kept their e-mail 
screen up all day long and checked e-mail frequently. One participant reported 
checking e-mail only at the beginning and end of the day. Two indicated they 
try to limit the amount of time they spend checking e-mail, but do not adhere 
consistently to that routine (“Number” indicates the number of times checking 
e-mail per day and “All” indicates the e-mail application remains open all day 
long for continued e-mail checking). 
• Inbox for task management: Consistent with findings in the literature 
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(Whittaker & Sidner, 1996), most of the participants leave e-mails in their 
inboxes as reminders of actions they need to take (Yes = “Y” or No = “N” to 
indicate if they used the inbox as a task reminder). 
• Folder usage: A rating of low, medium, or high based on the number of folders 
used (“L”: < 6 folders, “M”:  between 6 and 20, “H”: > 20). 
• Delete from inbox: Whether participant has an active strategy to remove e-mail 
from the inbox, either by permanent deletion from the system or by moving e-
mail into folders (Yes = “Y,” No = “N,” and “Mix” = inconsistent moving or 
deletion). 
• Number of unread e-mails in the inbox: Number of unread e-mails present in 
participants’ inbox—not the total number of e-mails in the inbox—as 
witnessed from the screen shots of inboxes and folder structures captured from 
each participant.  
• Where archiving occurs: An indication of where participants archive at least 
some of their e-mail. Some keep every e-mail, most keep the non-junk (those 
deemed work-related) e-mails, but all archive to some extent. This column 
indicates the location of the archive, whether in a separate folder, their general 
inbox, or a mix between other folders and the inbox (“Inbox,” “Folders,” or 
“Mix”). 
• Commitment to system: The last column, added during the iterative analysis 
process, provides a rating of individual participants’ commitment to their own 
personal strategy. This rating of high, medium, or low reflects the participant’s 
  57 
self-reported persistence and consistency in the use of an individual strategy 
based on the participant’s indication of devotion through the transcripts. A 
participant received a rating of high if he or she communicated a clear, well-
developed strategy, could discuss or teach the strategy to others, and indicated 
a strong desire to “deal” with all the e-mail received. A rating of low indicated 
the participant did not clearly verbalize any specific or consistent strategy. 
Participants with a low rating often relied on memory to remember they needed 
to address an item; they often knew that they missed responding to some e-
mail. An example from the participant who chose “alligator” as a descriptor for 
e-mail illustrates the challenge of a lack of a consistent strategy: “Yes, it is all 
by memory. No wonder I’m so stressed out!” Interestingly, this characteristic 
was not offered in response to a specific interview question; each participant 
voluntarily revealed his or her own commitment (or not) to an individualized 
strategy of managing e-mail. 
Figure 3. Participants' description of e-mail aligned with e-mail management 
characteristics shown along a continuum of increasingly positive perspective. 
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 The participants who chose purse and tool belt as metaphors to represent their 
feelings related to e-mail have much in common. Both participants entered the study 
through snowball sampling; other participants had suggested them due to their passion—
and sometimes fervor—around e-mail management. Known as “super users,” both put 
effort and time into the development of a strategy, have taught others their system, and 
both used the metaphor of “being religious” about commitment to their own system. For 
one of these super users, adhering to “religion” causes some long days because the 
participant does not leave the office until the inbox is empty.  
The participant who used the purse metaphor spoke about motivation for 
researching and developing the system: “I felt very inefficient without a system. It felt 
like I could do a much better job at my job if I had a system. . . . I was sick and tired—20 
years working . . . I was ready for a change.” The participant who used the tool belt 
metaphor described a discussion with a colleague who asked about the system: “It's like 
any tool, right, you got to learn how to use the tool and manage it; otherwise, the e-mail 
will manage you, rather than you managing the e-mail.” Remarkably, these participants 
provided great value to this study and neither would have participated in the study had 
they not been identified by others. The extreme commitment of these two participants 
illuminated the relationship between e-mail management strategy and emotional 
perception of using e-mail, which needs further examination. 
Most of the participants use either Yahoo or Gmail for their personal e-mail 
communication. Interestingly, several of the participants who have a strong, self-
developed system expressed frustration with these services as the changes put in place to 
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help users often dismantled the system these super users had put in place. One participant 
expressed, “Every time I log into my Yahoo account, and a pop-up message says, ‘Switch 
to the newest Yahoo Mail’ I cringe. I start thinking of how long it’s gonna take me to 
figure out how to work around these improvements.” This participant processes e-mail by 
moving e-mail into folders after reviewing the content. As Yahoo and Gmail improve 
their software, those changes sometime affect this system for processing e-mail, which 
this participant uses as the reminder of tasks needing further attention. 
Those on the right side of the continuum have a robust task management system 
and strong commitment to the system they have developed. These participants clearly 
understand that a challenging aspect of managing and getting through e-mail lies in the 
requests for action, knowing that action items can be embedded in most e-mails (Bellotti 
et al., 2003; Ducheneaut & Bellotti, 2001; Siu et al., 2006). Most use a combination of 
Outlook features (e.g., tasks, flags, read/unread) and other electronic lists to keep an all-
inclusive list of tasks they need to complete. These users have analyzed their behavior 
and developed these methods to make sure they know what needs to be done. They 
clearly understand that e-mail content drives action on their part. One user described the 
process to review each e-mail as follows: “What's the real ask here, what's the message, is 
there something for me to do? Then it will come out of the inbox and go on the to-do 
list.” One participant schedules time in the Outlook calendar to work on tasks that require 
more than a few minutes. These “meeting notices” from the Outlook calendar serve as a 
reminder; this participant reviews those still open daily and reschedules the “meeting” if 
the task was not completed by the end of the workday.  
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Participants on the right side of the continuum (Figure 4) all describe e-mail as a 
tool that helps them be more efficient and perform better in their jobs. Those on the left 
side of the continuum do not express robust methods of task management and seem to be 
overwhelmed by the volume and expectations of e-mail. One participant stated, “I’m a 
little embarrassed to show you my inbox” (referring to over 10,000 unread e-mails) and 
another said, “I manage that (referring to the task list) in my head.” These participants 
had more negative and emotionally charged responses to e-mail: “the kind that make me 
groan, I hate doing that work” and “I’m way behind, I’ve been way behind for a while. . . 
That e-mail is a request from a year ago. I feel horrible when I look at it.” Members of 
this group did not express consistent practices in how they use e-mail. For example, Little 
Sis gave an example of inconsistent use of Outlook features: “My issue is I want to 
become more proficient with being able to do stuff like that. . . . I’ve played around with 
it a couple times by sayin’, ‘Okay, we’ll try this and that,’ and it’s okay. Then time 
passes, I haven’t done it, okay, ‘How do I do that again?’ It’s pretty easy, but it’s like 
Excel. You use 10% of the functionality.”  
 
Figure 4. Continuum of perceptions regarding e-mail as burden or tool. 
Another spoke of inconsistency in how incoming e-mail is filed: “I should do that 
more often, but I don’t.” Several of these participants had hundreds, if not thousands, of 
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unread and read e-mail in their inbox. Some reported a lack of confidence in knowing 
whether the issue in the e-mail was addressed or outstanding. These participants’ 
coworkers often knew that urgent matters needed another communication method (e.g., 
text, instant message). As a result, these participants express they perceive e-mail as more 
a burden than a tool. Figure 4 shows the visual continuum, anchored with these opposing 
perceptions of e-mail as a burden versus a tool. 
Discussion 
Participants in this study employ different processes to manage their e-mail and 
the ensuing tasks that arrive electronically. As represented in Figure 4, those who have 
developed a personalized process for managing e-mail and consistently apply this process 
perceive e-mail in a more positive light, using mostly upbeat comments during the 
interview. This group expressed that using e-mail has a positive impact on their ability to 
get work done; members of this group often referred to e-mail as a tool. Participants on 
the right side of the continuum (Participants 1, 4, 5, 8, and 10 from Table 1; Kung Fu 
Panda, Tool Belt, Purse, Cougar, and Snow White from Figure 3) all have a high 
commitment to steady and consistent use of their strategy; they also express less stress 
about managing e-mail.  
These participants have more in common than those on the left side of the 
continuum. Those on the right side of the continuum all use some method to regularly 
disposition the e-mail that arrives in their inbox. Most of these participants physically 
move the e-mail out of the inbox into other folders, either by reading the content or 
taking action based on the content, and one marks the e-mail as read once the task or 
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request in the e-mail has been addressed. Thus, this action leaves only the “unhandled” 
tasks in the inbox, either physically or via read status, creating a clear visual indicator of 
the work remaining. The literature documents the strategy of leaving e-mail in inboxes to 
serve as a cue for the need to take action (Dabbish & Kraut, 2006; Siu et al., 2006; 
Whittaker & Sidner, 1996). This management technique appears to help these 
participants feel less stress about what work they need to accomplish because they can 
clearly see what remains. This clear view of needed action, coupled with the faithful use 
of such actions, might give the participants confidence in the completeness of the inbox 
task list. 
 Those on the left half of the continuum (Participants 2, 3, 6, 7, and 9 from Table 
1; Tasmanian Devil, Hannibal, Little Sis, Crazy Cat, and Alligator from Figure 3) shared 
more consistent expressions of being overwhelmed by the quantity of e-mail they receive 
and stress about their ability to deal with those e-mails. These participants reported more 
agreement with the statement, “E-mails have a negative impact on my ability to get my 
job done.” Most members of this group would be classified as a “no filer” based on 
Whittaker and Sidner’s (1996) observations. Two of these participants reported they often 
process their e-mail in a first in, first out pattern as opposed to the remainder of the pool 
that process their messages in a last in, first out pattern.  
 Some participants believe that processing messages using the first in, first out 
sequence gives opportunities for wasted time; one participant said, “One thing I have 
learned is that I've gotten burned in the past. If you start with the oldest ones, it may have 
already been resolved by the time you get to the top of your list.” Additionally, this half 
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of the continuum typically searches within their inbox to find the tasks that they need to 
complete, when they remember to do so. As Dabbish and Kraut (2006) suggested, it 
seems logical that looking through thousands of e-mails might feel a little daunting at 
times. Finally, this group shared different strategies at different times and did not 
delineate a clear process or rationale for how and why they took a certain action with a 
specific type of e-mail, reporting more of a mixture of behavior in different time frames.  
Limitations and Future Work 
 Literature supports sample sizes of 10 and under for qualitative studies (Renaud et 
al., 2006; Siu et al., 2006; Venolia et al., 2001), but the low number of participants limit 
generalization of the findings. Participants in this study are very homogeneous; they all 
have a lengthy history of employment within the same organization and almost all 
received their education in engineering. As such, their experiences and work culture 
include little diversity. The study limited questioning to participants’ use of Microsoft 
Outlook and did not include use of texting or other newer electronic communication 
methods such as instant messaging. Inclusion of other electronic communication tools 
could help this work to be scalable or transferable across multiple platforms, and a larger 
participant sample could extend the findings beyond the small subculture represented in 
this study.  
 Although the study relied on some participant self-reported data, which can be 
inaccurate, the study did include actual observations by the interviewer to counter some 
of the claims by the participants. Lastly, because the interviews and data collection 
occurred at one instant in time, the possibility exists that a participant could have reported 
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more negative or positive emotional content due to having a bad or good day. Future 
studies could examine whether a particular method of processing e-mail might be 
beneficial in reducing feelings of stress and overload, why the participants commit to 
their strategies and, if not, what keeps them from doing so, as well as how to help users 
create strategies that work best for their personalities, working styles, and type of role.  
Conclusion 
 Reflecting on the research question of the study, the answer is that knowledge 
workers employ a variety of e-mail management strategies and express a range of 
emotions concerning the use of those strategies. This mixed methods study involving 10 
professionals from a technically based workplace revealed a self-developed, 
individualized e-mail and task management strategy is aligned with a strong commitment 
to that strategy and positive emotional responses. The data from this study suggest that 
developing and committing to the use of a strategy that one can clearly articulate may 
result in perceiving e-mail as more or a tool than a burden. Those who perceive e-mail as 
a tool report fewer feelings of stress and of being overwhelmed by the e-mail they 
receive.  
 Perhaps the software companies interested in developing for all audiences should 
consider the users that have taken the time to craft their own system and see e-mail as a 
critical tool. Many of the improvements these companies put in place are a disservice to 
these dedicated users. There are more than 330 million knowledge workers worldwide 
(Dobbs et al., 2012). Methods that result in less stress for these workers could have a 
positive impact on knowledge workers’ productivity because those with lower stress 
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report higher levels of productivity (Kanungo & Jain, 2008). Helping individuals see e-
mail as a business-critical tool may also reduce workers’ feelings of overload (Sumecki et 
al., 2011).  
 Research of e-mail management often focuses on quantitative data collection 
techniques. The use of qualitative techniques in the present study revealed a connection 
between commitment and emotional state. Further research can provide methods and 
strategies that might reduce the need for knowledge workers to take their smartphones 
into the restroom to get through their e-mail. 
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CHAPTER 5 
E-MAIL NOTIFICATION AND PROCESSING FREQUENCY MATCHMAKING: 
CAN HOW OFTEN YOU ATTEND TO E-MAIL HAVE AN IMPACT ON YOUR 
PRODUCTIVITY? 
This mixed methods study of knowledge workers investigates the impact of e-
mail reading frequency and adjustment of e-mail notifications on workers’ productivity 
and stress levels. This work builds on Kushlev and Dunn’s (2015) study by adding 
adjustment of e-mail notifications and the type of work tasks in which knowledge 
workers engage, using tactical and strategic work task types as a contrasting dyad. The 
participants used two different e-mail management strategies for one week each: one 
week where participants were instructed to read e-mail frequently and use e-mail 
notifications and then in the other week participants were asked to read e-mail 
infrequently and turn off notifications. Although literature recommends reading e-mail 
infrequently and working with fewer distractions, no difference in median productivity or 
daily stress scores were experienced between the two e-mail management strategies. This 
work contributes in four ways: provides data on the distribution of work task types for 
these participants, includes a predominance of female knowledge workers—a rarity in 
human-computer interaction studies, demonstrates the difficulty for knowledge workers 
to change their e-mail management strategies (which may have become habits), and 
shows that few follow the recommendations of literature. Changing the frequency of e-
mail engagement and enabling or disabling e-mail notifications based upon the type of 
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work one does for periods of time may be the best solution to provide improved 
productivity and reduced stress.  
Introduction 
Although the term “crackberry” is now almost extinct along with the once-
ubiquitous Blackberry devices, scholars continue to call for organizations to develop 
policies to limit the potential impact from what was once thought of an addiction to the 
use of a Blackberry only, but now is represented by any mobile e-mail application 
(Ramsay & Renaud, 2012; Turel & Serenko, 2010). E-mail and Internet usage have more 
than doubled since 2000, with 90% of US residents reporting frequent usage (Pew 
Research, 2014), half of whom report feeling more productive due to this increased e-
mail and connectivity (Purcell & Rainie, 2014). Data from 2015 reveal that the average 
office worker receives 121 e-mails (KnowBe4, 2017) during a typical working day, 
which equates to an e-mail every 4 minutes, an arrival rate corroborated by research 
(Iqbal & Horvitz, 2007).  
Although these same workers may feel more productive, workers who use e-mail 
report continued increases in the volume of e-mail they receive, and feelings of stress 
about their ability to respond in a timely manner (Dabbish & Kraut, 2006; Jerejian et al., 
2013). Many report feelings of pressure to check e-mail frequently (Renaud et al., 2006) 
and reply immediately (Hanrahan & Pérez-Quiñones, 2015; Ramsay & Renaud, 2012), 
with some responding to a new e-mail as quickly as they would answer the phone 
(Jackson et al., 2003). Some believe a quick reply can serve as an attempt to preserve 
their professional image or “responsiveness image” (Tyler & Tang, 2003). Other 
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researchers have asserted that, if criteria for other addictive behaviors were applied to e-
mail use, 15% of their study participants would meet the clinical criteria for addiction 
(Marulanda-Carter & Jackson, 2012). Regardless of whether e-mail usage borders on 
addiction, interruptions of work to check and process e-mail have revealed a negative 
impact on productivity levels (Siu et al., 2006; Renaud et al., 2006).  
Those who examine trends in technology have warned that connectivity through 
these electronic devices (e.g., computers, smartphones) might be distracting workers from 
true innovation (Newport, 2016; Turkle, 2016). Powers (2010) suggested this sentiment 
in a strongly worded phrase: “Although we think of our screens as productivity tools, 
they actually undermine the serial focus that’s the essence of true productivity” (p. 16). 
Are 21st-century professionals left with an untenable question of whether they should do 
their real work or do e-mail?  
This study applies to those who spend most of their day using and interacting with 
a computer. Some might call them knowledge workers—meaning someone who uses his 
or her expertise in the primary pursuit of creation or application of knowledge 
(Davenport, 2005). Others might call them “professionals” (Professional, n.d.), indicating 
they engage in a specific professional activity that requires a level of education, or 
“information workers”, those whose work revolves around a computer (Mark, Gonzalez, 
& Harris, 2005), or a “white collar worker” (Sinclair, 1919, p. 12). Whatever they are 
called, all of these types of jobs involve many cognitive tasks (Wickens, Gordon, & Liu, 
2004). Some might also use the term “office worker”; while this later term connotes 
similarity to tasks performed by a white collar worker, the role of an office worker may 
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not require the same level of education and may not involve the same level of deep or 
creative thinking to accomplish assigned tasks. In this study, we assume the role of an 
office worker is similar to that of a knowledge worker. Estimates show at least 330 
million people worldwide work in these types of roles (Dobbs et al., 2012); thus, any 
improvement in working environment or productivity would likely have a great impact 
on productivity of professionals.  
These knowledge workers report feeling the increasing need to reply immediately, 
which conflicts with advice from productivity and organization experts who strongly 
suggest limiting the number of times workers check e-mail (Ferriss, 2011; Morgenstern, 
2011; Pash & Trapani, 2011). These productivity and organization experts typically 
prescribe engaging in two to three sessions per day for processing e-mail, leaving the 
remainder of the work day free to work on other tasks that might require deep thinking or 
creativity. Checking e-mail less frequently reduces work interruptions, thereby improving 
productivity (Gupta et al., 2011; Kanungo & Jain, 2008; Kushlev & Dunn, 2015; Mark et 
al., 2016).  
Although restricting the frequency of e-mail checking might be helpful for some 
workers, specifically those who have more strategic or creative roles, many professionals 
who perform work that is tactical or administrative in nature (e.g., a purchasing agent or 
manufacturing manager) and need to respond quickly to e-mails might find the strategy 
of checking e-mail less often impractical or impossible. For workers in these roles, failure 
to respond promptly to e-mail might have a negative impact on their professional 
reputation and image, as well as substantial harm to their work product when they miss 
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critical time-bound communication. Furthermore, enabled e-mail notifications cause an 
interruption for each and every e-mail, which could be as often as every 4 minutes, 
assuming the e-mail arrival rate noted earlier. These interruptions could make committing 
to a strategy of limiting e-mail reading frequency extremely difficult and not particularly 
beneficial if the focused attention on real work is never realized.  
Most of the advice on how best to manage e-mail offers only a one-size-fits-all 
solution (Ferriss, 2011; Morgenstern, 2011; Pash & Trapani, 2011). Perhaps a better 
answer lies in a solution allowing for options based upon the type of work tasks being 
performed. Examining the different types of work task types knowledge workers perform 
could provide a better understanding of strategies to allow for focused work through 
optimization of e-mail reading strategies and e-mail notification usage. With the desire 
for an easy-to-understand, contrasting dyad on a continuum, this study used the contrasts 
of “tactical” and “strategic” to describe types of work tasks in which knowledge workers 
might engage. For this study, a tactical (Tactical, n.d.) task type is defined as a specific 
procedure performed to produce a result, often with small-scale actions and a limited 
view of the end goal, whereas a strategic (Strategic, n.d.) task type implies a broader, 
more complex effort, as in a general plan that is created to achieve a greater goal, usually 
over a long period of time, and one that integrates as a piece of a larger whole.   
What is or are the best way(s) to work in the electronic age or, as Friedman (2006, 
p. 5) phrased it, in “the age of interruption”? This conundrum inspired a study to examine 
e-mail reading frequency and e-mail notification usage, along with work task type. 
Building on Kushlev and Dunn’s (2015) study that investigated the impact of e-mail 
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checking frequency on a variety of stress and well-being measures, this study adds by 
examining the type of work tasks in which participants engage, and asking participants to 
adjust e-mail notifications to align with e-mail reading frequency. The study includes 
self-reported productivity as an additional study measure. Thus, the following 
overarching question guided this project: 
RQ: Could aligning e-mail management practices of reading frequency and use of 
e-mail notifications have an impact on productivity and stress levels for 
knowledge workers? Would the type of work tasks in which the knowledge 
workers engage—strategic versus tactical—influence any impact on productivity 
or stress levels? 
Background 
Some professionals may fantasize about committing e-mail bankruptcy, a term 
coined by Turkle, a professor at MIT (Musgrove, 2007), but few follow through with the 
fantasy. In a rare paradoxical study that bordered on committing e-mail bankruptcy, Mark 
et al. (2012) asked participants to give up e-mail for one workweek. Participants who 
followed this guideline reported less stress (measured via heart rate variability), switched 
tasks less often, and experienced a slower pace of work life without e-mail. Although 
these options sound enticing, a report published by Pew Research (Purcell & Rainie, 
2014, para. 7) noted that e-mail maintains its hold as the “main digital artery” for 
performing work, especially for knowledge workers; thus, these strategies would have a 
very limited effective shelf life. E-mail continues to be the most frequent and favored 
method for communicating with colleagues (Dietzen, 2017) and provides the 
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foundational workspace for office workers by incorporating most of the tools (e.g., e-
mail, task management, calendars, and contact management) used by professionals on a 
daily basis (Bellotti et al., 2003; Whittaker et al., 2005; Whittaker et al., 2006; Zhang, 
2015). It is clear that e-mail will continue to be a constant presence in the work lives of 
people who perform office work.  
Given professional work requires using e-mail, the answer might lie in reducing 
the frequency of checking e-mail because this strategy reduces work interruptions, 
thereby improving productivity (Gupta et al., 2011; Kanungo & Jain, 2008). In addition 
to improving productivity, reducing the frequency of checking e-mail was found to have 
a positive effect on users’ well-being: they reported lower stress (Kushlev & Dunn, 2015, 
Mark et al., 2016). To be effective, these strategies of reduced e-mail checking frequency 
must be used in concert with changing the use of e-mail notifications, lacking in prior 
research, because the notifications break the user’s focus on the primary task. The impact 
of e-mail notifications as a source of informational awareness, beneficial to some and 
comfortable for many users, is well documented as a distraction (Iqbal & Horvitz, 2010). 
These e-mail notifications encourage and facilitate continuous checking of newly arriving 
e-mails, resulting in a continuous flow of interruptions that interfere with a user’s ability 
to continuously focus on a task (Renaud, Ramsey, & Hair, 2008).  
McFarlane (2002) defined the interruption taxonomy with four options: 
immediate, negotiated, mediated, and scheduled. An e-mail notification could be 
classified as a negotiated interruption, given that a user could ignore the notification until 
he or she has time to address the e-mail. Nevertheless, the notification itself serves as a 
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stimulus to the user, thus distracting focus with the interruption. The time to complete 
main tasks increases when frequent interruptions occur, but the type of task moderates 
whether accuracy may be affected, with creative writing tasks (Foroughi, Werner, 
Nelson, & Boehm-Davis, 2014) being more negatively affected than tasks involving 
comprehension, as measured by online tests (Bowman, Levine, Waite, & Gendron, 2010; 
Mansi & Levy, 2013).  
Research suggests that the more users engage in multitasking, or dealing with 
interruptions, the worse their performance on tests that involve task-switching (Ophir, 
Nass, & Wagner, 2009). The timing of an interruption has an impact on the main task: 
earlier is worse than later in a task (Cutrell, Czerwinski, & Horvitz, 2001). The source of 
the interruptions is also a factor: external interruptions, such as e-mail notifications, are 
more harmful than internal or self-initiated interruptions (Katidioti, Borst, van Vugt, and 
Taatgen, 2016). The user’s ability to choose when to be interrupted (Czerwinski, Cutrell, 
& Horvitz, 2000), to negotiate availability such as that afforded by instant messaging 
systems (Nardi, Whittaker, & Bradner, 2000), or to defer the interruption just 90 seconds 
to reach a logical break point in work decreased user frustration and improved reaction 
time (Iqbal & Bailey, 2008). In general, research revealed notifications have a negative 
impact on work due to their interruption of memory functions (Czerwinski et al., 2000). 
Katidioti et al. (2016) explained the interruption process, starting with a main 
task. They referred to the time between the moment of the interruption and the beginning 
of action on the interruption task as the interruption lag and the time from completion of 
the interruption tasks to resumption of the main task as the resumption lag. They found 
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that completion of the main task took longer if the interruption was self-imposed, 
meaning the user decided to switch tasks (such as respond to an e-mail without a 
notification), as opposed to an external interruption, such as a coworker calling on the 
phone. The resumption lag, which could be quite long, showed no difference between 
self-interruptions and external interruptions. In one study, although the average 
resumption lag was 10 minutes, up to 27% of the resumption lags were more than 2 hours 
(Iqbal & Horvitz, 2007). Mark et al. (2005) found that 77% of interrupted tasks were 
addressed in the same day—within 25 minutes—leaving the remaining 23% of tasks 
addressed the next day or days later—or perhaps never addressed at all, because they 
were long forgotten.  
The result of these interruptions might be called “work fragmentation, a break in 
continuous work activity” (Mark et al., 2005, p. 321) or multitasking, a term originating 
in the 1960s and meaning the process of performing two tasks simultaneously (Multi-
tasking, n.d.). Multitasking has been delineated further into simple multitasking, ideally 
motivated by a desired for greater productivity through the pairing of two automatic or 
routine activities, and complex multitasking, or the pairing of two tasks that both require 
cognitive function (Stone, 2009). Complex multitasking is also referred to as “continuous 
partial attention” (Stone, 2009, para. 2), which is motivated by the desire to not miss 
anything. Finally, because computers have become a medium that encourages reading or 
doing more than one activity at a time, the term “media multitasking” (Foehr, 2006, p. 7) 
describes the practice of engaging in more than one media activity at a time, such as 
using instant messaging and e-mail simultaneously.  
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HCI literature suggests that task switching with e-mail can be easy for 
information workers; the most difficult task switching was reported with more complex, 
longer projects where greater productivity loss was reported, as was more difficulty in 
remembering the tasks (Czerwinski, Horvitz, & Wilhite, 2004). These interruptions do 
not always have negative consequences; some interruptions provide welcome breaks in 
work (Adler & Benbunan-Fich, 2013) and offer information necessary for task 
completion. They might even contribute to a “digital evolution” of sorts, with our brains 
evolving to process vast amounts of data quickly (Small & Vorgan, 2008, p. 42). Some 
benefits can be realized from certain interruptions, but e-mail notifications that are 
neither mediated nor scheduled result in negative impacts on worker performance, and 
the positive potential of strategies that limit task switching behavior suggests the need for 
further efforts to understand when and how these strategies are helpful.  
This line of research is further supported by Iqbal and Horvitz (2010), who 
suggested that research with participants in different work contexts might prove helpful 
because users react differently to e-mail notifications and demonstrate different patterns 
of attention and disruption. There is a need to shift the course of study to understand the 
types of work and tasks to those involving the knowledge worker. Those performing 
knowledge work engage in a high level of cognitive tasks (Wickens et al., 2004), but the 
composition of these jobs includes a variety of task types, often in unequal proportions 
(McGrath, 1984). McGrath (1984) conducted a complete analysis of task types, 
presenting a model with mutually exclusive, exhaustive, and logically related categories. 
This model, referred to as a circumplex, built on the foundation of work from nine other 
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primary researchers and includes eight task types and four quadrants that create a 
complex framework.  
The quadrant formation of McGrath’s (1984) circumplex is composed of four 
types of tasks: generate, choose, negotiate, and execute. The execution, implementation, 
or performance tasks anchor one end of a continuum because much of “work of the world 
involves these tasks” (McGrath, 1984, p. 63), whereas creative tasks and dealing with 
uncertainty anchors the other end of the continuum. Researchers have used similar 
concepts to demonstrate the contrasts in types of tasks as “prescribed” versus “cognitive” 
(Patrick & James, 2004, p. 259). McGrath (1984, p. 66) noted that the creative and 
planning tasks are prominent in “real, everyday life,” but are underrepresented in 
research; therefore, in this study, the inclusion of the strategic type of work tasks can 
contribute to the knowledge base. 
Returning to the contrasting dyad of tactical and strategic to describe types of 
work in which knowledge workers might engage over time, tactical tasks are usually 
repetitive, administrative, and require less experience and education than are needed for 
strategic tasks while strategic tasks require critical thinking, planning, coordinating, and 
more experience and knowledge than are required for tactical tasks (Hartman, Bentley, 
Richards, & Krebs, 2005). As Goodhue and Thompson (1995) argued, a technology that 
fits the task at hand—in other words, strategic when strategic work is needed or tactical 
when tactical work is needed—will have the greatest impact on that task. This study 
investigated e-mail management strategies, checking frequency paired with notification 
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use, that match the type of work tasks in which the knowledge worker most frequently 
engages. 
Materials and Method 
Study Design 
This study sought to understand if knowledge workers perceive an improvement 
in productivity or reduction in stress as they vary the frequency with which they attend to 
e-mail and use e-mail notifications. For this study, these work task types were defined as 
follows: 
• Strategic work is that which involves thinking, creating, and setting direction. 
This type of work is associated with a long-term impact on the organization. 
• Tactical work is that which is transactional in nature, administrative, and often 
repetitive. Tasks in this category would have an impact on the organization on 
a day-to-day basis. 
When a knowledge worker performs strategic work tasks, he or she should benefit 
from attending to e-mail infrequently and turning off e-mail notifications to allow full 
focus on these tasks that require thinking and creating. Likewise, when a knowledge 
worker performs tactical work tasks, he or she should benefit from attending to e-mail 
frequently and using e-mail notifications to allow quick access to communications. In the 
design of this study it was assumed that knowledge workers would report that the 
majority of their work tasks for a given day would be categorized in one or the other of 
these categories and therefore daily work processes would align better with one style or 
the other. With these definitions, the follow hypotheses guided the study:  
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H1: Attending to e-mail less frequently and turning off e-mail notifications will 
have a favorable impact on productivity and stress levels for knowledge workers. 
H2: Compliance with the e-mail processing strategies aligned with work task type 
should be higher when the strategies align with the participant’s usual style of e-mail 
management. For example, if the participant usually attends to e-mail all day long, it 
should be easier for that participant to comply with reading e-mail all day long during the 
part of the study when he or she is asked to read e-mail all day.  
H3: When the participant shifts the e-mail processing styles of reading frequency 
and use of notifications to match the type of work tasks he or she performs, favorable 
changes in productivity and stress will be realized. For example, if a participant’s work 
tasks are predominantly strategic and he or she usually reads e-mail frequently and uses 
e-mail notifications, he or she will benefit from shifting those e-mail processing strategies 
to read infrequently and turn off notifications. When the participants make these shifts in 
e-mail processing style to match the type of work tasks they perform, they will report a 
favorable change in productivity or stress. 
Following several days of baseline data collection, each participant was asked to 
follow the e-mail reading frequency and e-mail notification usage guide outlined in Table 
5 for one workweek for both tactical and strategic work role task types. The participants 
were asked to follow the assignments for the entire week, throughout every day 
regardless of any variation in work task types that occurred within the day or day to day. 
In Week 1, participants were assigned the combination most closely aligned with their 
self-reported split of work role task type, then they were asked to switch to the 
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combination for the other work role task type in Week 2. For example, if a participant 
indicated 55% of his or her workday was spent on tactical tasks, he or she would follow 
the tactical assignments by using e-mail notifications and frequently attending to e-mail 
during Week 1 of the study, and then switch during Week 2 to the strategic method by 
turning off all e-mail notifications and reading e-mail infrequently, as few as two times 
daily.  
Table 5. Participant Assignments for E-Mail Notification Usage and Frequency of 
Attending to E-Mail for Different Role Task Type Weekly Assignments/Study Week 
Role work task 
type  E-mail notification Time attending to e-mail 
Tactical  On  Frequent (as often as they can, hourly if possible) 
Strategic Off  Restricted (ideally two times daily) 
 
Table 6 provides a summary of the number of surveys participants received 
throughout the study, by week of the study. The study concluded with a face-to-face 
meeting with each participant to capture final comments and concerns.  
Table 6. Number of Study Surveys Administered to Participants by Study Week 
Study week Surveys administered (n) 
Initial  1 
Baseline week  4 
Tactical task type matching weeks 4 
Strategic task type matching weeks 4 
Final  1 
 
Procedure 
Multiple surveys were administered using Qualtrics, an online customizable 
survey tool, to collect data for the study, complemented by a study discussion before 
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beginning the study and after conclusion of the final survey. The initial survey yielded 
general demographic information, initial assessment of job task type composition (e.g., 
percentage of work tasks reflecting aspects of strategic, tactical, or other), and self-
reported current productivity and stress levels. Four additional surveys, each of which 
repeated the questions included in the initial survey regarding productivity and stress 
levels, allowed for development of a baseline level for participants beyond the single 
initial surveys. These surveys were delivered via e-mail to participants late in their work 
days (approximately 3 p.m. local time) on four consecutive work days.  
Initial assignments (e.g., strategic or tactical management options) were e-mailed 
to participants on the Monday following completion of the baseline week, with 
instructions to implement the assigned strategy during that workweek. A brief paragraph 
with the literature supporting this recommended weekly strategy with references (i.e., for 
those using the strategic management options, the references supported that alignment, 
and vice versa) provided the participants with justification for the requested actions, 
underscored by the researcher’s encouragement to commit to consistent usage throughout 
the week. There is limited literature supporting the use of frequent e-mail reading and 
notifications; thus, much less information and fewer references were provided prior to the 
week during which participants were asked to align their e-mail management practices 
with those of tactical e-mail management strategies. Near the end of the work day on 
Monday through Thursday, the participants received a brief survey similar to the survey 
used during the baseline data collection week, accompanied by the request for 
participants to capture data. The following week, the participants received reverse 
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instructions from Week 1 (e.g., if the Week 1 assignment aligned with tactical strategies, 
then in Week 2, the assignment aligned with strategic tasks).  
These instructions also included step-by-step directions showing participants how 
to turn on or off all e-mail notifications (i.e., sound, desktop, and icon) in Outlook. 
Outlook provides three e-mail notification options, or combinations of the three, upon e-
mail arrival: sound, desktop, or icon. The desktop notification floats in the lower right-
hand corner of the screen momentarily, hovering over open applications (see Figure 5), 
whereas the icon notification (see Figure 6) merely adds the image of a closed e-mail 
message in the Outlook icon in the taskbar. During the strategic week, participants were 
asked to turn off all three types of notifications and during the tactical week, participants 
were asked to turn on at least the desktop notification. 
 
 
 
 
Figure 5. E-mail desktop notification option in Outlook (Microsoft, n.d.-a). 
 
Figure 6. Outlook icon notification showing the pre-arrival condition (left) and the post-
arrival condition (right) (Microsoft, n.d.-b). 
Participants 
Through open calls for participation and snowball sampling (Robson, 2011), 20 
employees in the same division of a global technology company with more than 75,000 
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employees and revenue in excess of $20 billion (per the company website) volunteered to 
participate in this study. The relevant business leaders at the primary author’s employer 
provided permission for the study after the primary author/researcher obtained approval 
from the Arizona State University Institutional Review Board (IRB number 
STUDY00003844). All of these participants are colleagues of the primary author and 
were known prior to the start of the study. This relationship could have influenced the 
answers and/or compliance with the study. Participants may have answered indicating 
compliance when they had not complied, or they may have provided more favorable 
answers to questions about their own performance. Repetition of the same questions in 
multiple surveys attempted to offset the latter potential influence. Staggered participation 
allowed for participants’ absence due to work travel or vacation. No reminders were sent 
out, and some participants provided better compliance and response to the surveys than 
others.  
Six of the original 20 participants who volunteered did not complete enough of 
the study materials for inclusion in the final data set. Two participants did not complete 
the initial survey, which was the action that started the study process. Eighteen 
participants completed the initial survey; these participants were assigned participant 
numbers and began the study process. Four of the 18 completed less than half of the total 
surveys, typically due to time away from work during the study period, leaving 14 study 
participants (thus Participant numbers 6, 7, 12, and 13 are not included in the data 
herein). Of the 14 participants who completed the study, nine were women and five were 
men. These participants were mostly individual contributors (10 of the 14 do not manage 
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others) and had experience in office settings (M = 20 years working professionally, SD = 
10). Each participant kindly provided his or her time for the study voluntarily. All of 
these participants use a recent version of Microsoft Outlook; thus, the study materials 
include questions and processes regarding this application. 
This homogeneous convenience sample (Robson, 2011) of colleagues follows 
many other studies of workplaces by a primary author (Barley et al., 2011; Bellotti et al., 
2003; Hogan & Fisher, 2006; Hössjer & Eklundh, 2008; Mackay, 1988; Mander et al., 
1992; Tyler & Tang, 2003; Venolia et al., 2001) and small sample sizes (Mackay, 1988; 
Whittaker & Sidner, 1996; Bellotti et al., 2003). Although the sample was homogeneous 
in terms of workplace and years of experience, the sample does include a variety of levels 
within the organization: participants included two project analysts, several program 
managers, one director, and many engineers. Unlike many previous studies reflective of 
those conducted in the field of HCI, which include a majority of male subjects (likely due 
to the overrepresentation of men in technology workspaces), the composition of this 
study was predominately female (64%) in nature.  
Results 
Initial Data: Pre-Study E-Mail Reading Frequency and Device Usage 
Literature suggests that e-mail usage frequency could be an interruption to 
focused work, so detailed questions queried the participants on their current habits 
surrounding use of e-mail. The participants indicated both the usage frequency and total 
time each day they read, responded to, or composed e-mail, as well as the percentage of 
time for each aspect of e-mail activity. As represented in Figure 7, participants attended 
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to e-mail for 2 hours daily on average, ranging from a minimum of 1 hour to 5 hours 
daily. The data in this table is sorted in the order of total time attending to e-mail, from 
least to highest. Most of the participants reported spending the largest percentage of their 
time reading e-mail versus responding or composing e-mail. In this question, multiple e-
mail actions (read, respond, or compose) were differentiated to obtain the detail; 
however, throughout the rest of the paper, the terms reading and attend to are used 
interchangeably to mean any of these actions. 
 
Figure 7. Time spent attending to e-mail per day and percentage allocated to reading, 
responding to, and composing activities. 
 Participants were also asked how often and with what devices they accessed e-
mail. Figure 8 shows the number of devices participants used to access e-mail (e.g., 
computer, smartphone, or tablet), the frequency of attending to e-mail, indicated by the 
size of the bubble (e.g., 1–2x a day, hourly, every 30 minutes, or all day), and gender, 
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indicated by color (i.e., blue with dots = male, pink = female). In this study, women 
revealed a wider variety of e-mail usage, both in terms of number of devices and the 
frequency of attending to e-mail, whereas the men in this study attend to e-mail every 30 
minutes or all day long.  
 
Figure 8. Number of devices used to access e-mail and frequency of access by gender.  
Initial Data: Reported Role Task Type  
As explained earlier, the initial recruitment of participants included the expected 
percentage of split between tactical and strategic work to balance the pool of participants: 
approximately half of participants served in roles in which more than 50% of their work 
was expected to be more tactical than strategic and the other half of the participants 
served in roles in which more than 50% of their work was expected to be more strategic 
than tactical. An assumption was made that participants with “manager” in their title 
would report higher levels of strategic work than those who served in roles as individual 
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contributors. During the initial study survey, participants were asked how much of their 
work would be considered strategic and how much would be considered tactical, with the 
definitions provided in the Study Design section. The survey included the option of 
“other” in addition to strategic and tactical, with a request to describe the other activities. 
All the descriptions participants provided as other fit into the classification of tactical; 
thus, the two categories were combined for purposes of reporting. Although the initial 
assumption was that the group was evenly balanced between tactical and strategic, only 
three of the participants indicated their job type included activities with more than 50% of 
a strategic nature, as shown in Figure 9.  
 
Figure 9. Participants' initial assessment of type of work: strategic versus tactical. The 
dotted line separates the managers (on the left) from the individual contributors (on the 
right). 
Throughout the remaining sections of this paper, the data presented typically 
show only the percentage of the strategic type of work, not as a pejorative reflection on 
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the type of work, but rather because (a) the either-or nature of work means the reporting 
would be mirror image/opposites, so reporting on only one category respects brevity; and 
(b) many authors suggest the greater need for more a strategic type of focused work 
rather than tactical work, given that continuous connectivity makes tactical work easier to 
perform while avoiding more focused, difficult efforts (Newport, 2016; Powers, 2010; 
Turkle, 2016).  
Weekly Data: Role Task Type Actual Data 
Each time the participants were administered a survey, they were asked to report 
the percentage of the type of work, strategic or tactical, they had performed during the 
previous day. Figure 10 represents the results of the average of all the daily survey data 
relative to the participants’ initial report. The initial survey asked participants the 
percentage of time they spent working on strategic and tactical types of tasks, as well as 
the range of that percentage in typical time periods. Likewise, the data from all the other 
surveys (excluding the initial survey) provide an indication of actual experiences for the 
participants. Figure 10 shows the participants’ indicated high level of variation, both in 
predicted initial values and, on average, reported daily values. Five participants’ 
predictions of their actual work were very close during the study period (the reported 
actual data were within 5% of their prediction), four reported actual values within 10% of 
predicted values, and five participants reported actual values more than 17% different 
from predicted values.  
Participants 10, 11, 17 and 18 reported they manage others or have titles that 
include manager. As shown in Figure 9, these four participants initially reported that 
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most of their work tasks are tactical in nature. The actual reported data, shown in Figure 
10, indicate that these participants did not spend more of their work day performing 
strategic types of tasks than the other participants. The four managers reported they spend 
29% of their day on strategic work, compared to 32% for the other participants. The p-
value of 0.77 for a two-sample t test comparing these two distributions results in a failure 
to reject the null hypothesis that these two groups are equal, clearly indicating that there 
is not a significant difference between the groups. Thus, the initial assumption that those 
with manager in their title would have work that was composed of mostly strategic types 
of tasks was not correct for this sample. 
Furthermore, an assumption was made that the participants’ work task type of 
strategic or tactical would remain fairly constant within a day and day to day. Therefore, 
a strategy to match the work task type with the e-mail management would be beneficial. 
As is shown in Figure 10, the actual data reveals large variations in work content day to 
day, with all participants reporting at least 10% variation day to day and more than half 
with day to day variation in work content greater than 50%. Thus, this assumption was 
also incorrect for this sample. 
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Figure 10. Strategic work type percentage by participant, comparing data from initial 
survey to data from all other surveys. The blue square marker indicates pre-study data, 
with the grey diamond marker indicating average of all the other survey data. The bar 
reflects one standard deviation on either side of the average of the actual daily reported 
percentage. 
Weekly Data: Participant Compliance for Weekly Task Types (Study Phases) 
Compared to Usual Style 
 Participants reported their e-mail reading frequency and use of the various types 
of e-mail notifications offered in Outlook (i.e., sound, desktop, or icon) during each 
survey. They reported a variety of e-mail notification combinations prior to enrolling in 
the study: four used no notifications, four used both the desktop and icon, three used the 
desktop only, two used the icon only, and one used both the desktop and sound 
notifications. During the study, the survey question reminded the participant of the 
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desired setting or reading frequency for that study week, and the question asked if the 
participant had complied with these requests.  
The number in each cell in Table 7 indicates the percentage of surveys to which 
the participant responded in the affirmative, reflecting that he or she had complied with 
the study request for that week (e.g., use of notifications and frequency of e-mail use). 
The gray shaded cells indicate the usual style for the participant. For example, the gray 
cells in Row 1 of the table indicate Participant 1 reported attending to e-mail frequently 
and not using e-mail notifications as a usual practice. None of the participants usually 
followed both the recommendations to reduce the frequency of checking e-mail and to 
turn off e-mail notifications to limit distractions, which align with the research direction 
of both academic (Gupta et al., 2011; Iqbal & Horvitz, 2010; Kanungo & Jain, 2008) and 
popular literature (Ferriss, 2011; Morgenstern, 2011; Pash & Trapani, 2011) that this 
study suggests aligning with strategic task types. Half of the participants (8, 9, 10, 14, 15, 
16, and 17) usually read e-mail frequently and use notifications, both recommendations 
for the tactical week of this study.  
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Table 7. Percentage of Compliance with Weekly Requests and Compliance When 
Matching or Not Matching Participant’s Usual Style. 
 
Participant # 
Strategic week Tactical week 
Low reading 
frequency 
No 
notifications 
Full week 
compliance 
High reading 
frequency 
Using 
notifications 
Full week 
compliance 
1 100 100 100 75 25 25 
2 100 100 100 67 100 67 
3 0 100 0 25 75 25 
4 100 50 50 100 100 100 
5 100 100 100 100 100 100 
8 0 0 0 100 100 100 
9 67 100 67 100 100 100 
10 100 33 33 100 100 100 
11 50 100 50 75 100 75 
14 100 25 25 100 100 100 
15 100 100 100 50 100 50 
16 67 67 67 67 67 67 
17 100 100 100 75 100 75 
18 0 100 0 33 67 33 
Average 70 76 56 76 88 72 
Matching 
usual style 33 88 - 86 91 85 
Not matching 
usual style 80 73 56 42 81 61 
Note. A shaded gray cell indicates the participant’s usual style. N per cell ranges from 2 
to 4, depending upon the number of surveys to which the participant responded during 
each week. 
“Full week compliance” indicates the percentage of time for which the participant 
reported compliance with both requests at the same time (e.g., the request for both use of 
notifications and frequency of e-mail use). Overall, the participants complied with both 
requests of the study 56% of the time during the strategic week and 72% of the time 
during the tactical week. Full compliance with the requests of the study proved difficult 
to achieve: only five participants reported full compliance in the strategic week, and only 
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six reported full compliance in the tactical week. In other words, only five participants 
and six participants, respectively, were able to comply with the request made each of the 
two weeks 100% of the time. The higher overall compliance during that tactical week 
was expected because the requests aligned well with most of the participants’ usual 
styles. Three participants did not report full compliance with either request during the 
strategic week, but all participants achieved some level of compliance during the tactical 
week. Remarkably, two participants (15 and 17) fully complied with the styles during the 
strategic week, even though compliance involved the use of styles that were opposite to 
their usual style. 
Compliance with the request for low e-mail reading frequency during the strategic 
week (70%) was slightly lower than the compliance with the request for frequent e-mail 
reading during the tactical week (76%). Three participants reported no compliance with 
infrequent e-mail reading during the strategic week; this subgroup included two 
participants who reported their usual style as reading e-mail infrequently. In contrast, all 
the participants reported at least partially complying with the request to read e-mail 
frequently during the tactical week. The high compliance (88%) with the use of 
notifications during the tactical week was expected because most of the participants 
typically use notifications and, for those who do usually use notifications, the compliance 
was even higher (91%). Compliance (76%) with the request to turn notifications off 
during the strategic week was higher than expected.  
 The last two rows in Table 7 reflect the average compliance with the style 
requests when the request matches the participants’ usual style compared to when the 
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requested style does not match their usual style. In all cases except the low e-mail reading 
frequency, participants reported higher compliance when the requested style matched 
their usual style. In the case of low e-mail reading frequency, only three participants 
reported this as their usual style and, during the strategic week when this style was the 
request, two of those three did not comply; thus, with little data on which to report, this 
result may be misleading. This result and the lack of participants reporting usual 
infrequent e-mail reading may point to days during which they needed more frequent e-
mail contact or had difficulty adhering to the request. This result is concerning, given that 
reading e-mail less frequently is the most common recommendation for improving 
productivity and reducing stress among professionals (Ferriss, 2011; Gupta et al., 2011; 
Iqbal & Horvitz, 2010; Kanungo & Jain, 2008; Morgenstern, 2011; Pash & Trapani, 
2011). 
Weekly Data: Compliance Compared to Usual Work Task Types 
Table 8 combines the information from Figure 10 and Table 7 and indicates the 
participants who fully complied with the requests for each study week and alignment 
with the type of work tasks they perform. Only two participants (2 and 15) report doing 
more than 50% strategic task work, on average. There is little overlap with full 
compliance to study week requests and alignment with reported work task type. Only 
Participants 2 and 15 complied with the study requirements during the strategic week and 
do work that is more strategic than tactical. Conversely, many participants (4, 5, 9, 10, 
and 14) complied with the study requests during the tactical week and do work that is 
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more tactical than strategic. Only one participant, Participant 5, reported compliance with 
the requests for both study weeks and, thus, is noted on both top lines of this table.  
Table 8. Alignment for Full Study Compliance and Usual Work Task Type Composition, 
by Participant Number 
Participant #  Strategic Tactical 
Full compliance (by study week) 1, 2, 5, 15, 17  4, 5, 8, 9, 10, 14 
Work task alignment (> 50%) 2, 15 1, 3, 4, 5, 8, 9,10, 11, 14, 16, 17, 18 
Note. Bold numbers indicate a participant whose work task type aligns with the 
assignment for the week when he or she complied fully, and the underlined number 
shows the one participant who fully complied in both weeks. 
 
Weekly Data: Productivity and Stress Related Measures  
 In each of the surveys, participants were asked to report five measures, each using 
a 5-point Likert-type scale, as follows: 
• Thinking over the day, how productive was your work day? (5 = excellent, 4 
= good, 3 = average, 2 = poor, 1 = terrible) 
• How true is this statement? Today, I felt satisfied with my productivity. (5 = 
strongly agree, 4 = somewhat agree, 3= neither agree or disagree, 2 = 
somewhat disagree, 1= strongly agree) 
• How true is this statement? Today, I accomplished the most important tasks I 
needed to. (5 = strongly agree, 4 = somewhat agree, 3 = neither agree or 
disagree, 2= somewhat disagree, 1 = strongly agree) 
• Thinking over the day, what was your highest stress level? (5 = very high, 4= 
high, 3 = moderate, 2 = low, 1 = very low) 
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• Thinking over the day, what was your average stress level? (5 = very high, 4 = 
high, 3 = moderate, 2 = low, 1 = very low) 
The first three measures are related to productivity; an increase in score is 
favorable. The last two measures are related to stress levels; a decrease in score is 
favorable. Many of the measures from the surveys, such as those just described, are 
ordinal data. From a pure statistical standpoint, ordinal data is not numeric data and as 
such traditional parametric statistics and data analysis techniques should not be 
employed. Fortunately, many offer solutions for analysis, including using median values 
(Stevens, 1946). Stevens (1946, p. 679) even suggests that there may be benefits from 
ignoring the limitations of this scale and the use of medians, “.…for this ‘illegal’ 
statisticizing there can be invoked a kind of pragmatic sanction: In numerous instances it 
leads to fruitful results”. Further supported by contemporary advice (Robson, 2011, p. 
421) “.… do not let it inhibit you from carrying out simple statistical analyses.…. 
provided it seems likely to shed light on what the data are trying to tell you” and the use 
of averages in similar work by Kushlev and Dunn (2015). Thus, throughout this paper 
when it helps the readers make sense of the data, simple statistical calculations, such as 
averages and percentage differences, were performed and presented. When an average is 
used, the differences between the measures of the ordinal scale are assumed to be equal 
and the data are treated as if the data used an interval scale. In some cases, the median is 
shown along with the maximum and minimum value to illuminate the richness of the 
spread of the data. 
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Table 9 shows the differences between the mean scores for the strategic and 
baseline study weeks for these five measures. Given the variation in compliance with the 
study requests, as shown in Table 7, the differences in these scores are provided by level 
of compliance with the requests for the week, indicating those who complied with the 
requests for the week at least 50% of the time and those who complied with the requests 
for the week less than or equal to 50% of the time. All the data for each measure were 
averaged by week and then the difference between the weeks is indicated by level of 
compliance. A positive number indicates a favorable change or improvement for the three 
measures related to productivity, with the assumption that higher productivity is 
favorable. Likewise, a negative number indicates a favorable change or improvement for 
the last two measures related to stress levels, with the assumption that lower stress is 
favorable. Furthermore, given the responses were provided using a 5-point scale, a full 
point difference equates to a 20% change in score, and a half a point difference equates to 
a 10% change in score. 
Table 9. Comparison of Means for Measures Between the Strategic and Baseline Study 
Weeks for Three Measures of Productivity and Two Measures of Stress 
Strategic - baseline  
Compliance (%) n 
Productivity 
level 
Satisfied w/ 
productivity 
Important 
tasks done 
Highest 
stress 
Average 
stress 
> 50  7 1.6 0.2 1.1 0.1 -0.8 
≤ 50 7 -0.8 -3.8 -0.7 -0.3 -0.8 
 
The participants who complied more than 50% of the time reported favorable 
improvements in the measures related to performance (productivity, getting the most 
important tasks done, and satisfaction with their productivity), whereas the participants 
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who did not comply at least 50% of the time reported unfavorable changes in all three of 
the productivity related measures. Those who complied more than 50% of the time 
reported a reduction in average stress and a slight increase in the highest stress. Those 
who complied less than 50% reported the same reduction in average stress and a slight 
reduction in the highest stress. Of all the changes in Table 9, the changes with values of 1 
or greater are of interest—specifically, for those who complied, the favorable change in 
productivity and getting the important tasks done and, for those who did not comply, the 
unfavorable reduction in satisfaction with productivity.  
Table 10 shows the same mean differences as Table 9, but between the tactical 
and baseline weeks. For those who complied more than 50% of the time, all five 
measures indicated favorable, significant improvements. Those who complied 50% of the 
time or less did experience a favorable improvement in productivity, but the scores for 
the other measures were unfavorable, flat, or very slight.  
Table 10. Comparison of Means for Measures Between Tactical and Baseline Study 
Weeks for Three Measures of Productivity and Two Measures of Stress  
Tactical - baseline  
Compliance (%) n 
Productivity 
level 
Satisfied w/ 
productivity 
Important 
tasks done 
Highest 
stress 
Average 
stress 
> 50  10 2.8 1.3 1.4 -1.4 -2.2 
≤ 50 4 1.7 -0.2 0.0 0.8 -0.3 
 
Given that the scores for the measures are ordinal data, using the difference 
between the means for the study weeks may be indicating a change that is not as 
favorable as was really experienced by the participants, thus analysis was also performed 
with median values. Figure 11 shows the median value for the baseline and strategic 
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weeks for those participants who complied more than 50% of the time as well as the 
minimum and maximum measures during those weeks. The percent of work that is 
strategic—the average from Figure 10—is also shown in parenthesis next to the 
participant number. As a reminder, note that the scales for the productivity and stress 
measures are reversed; an increase in productivity and a decrease in stress are favorable 
changes. Thus ideally, participants’ productivity improves and stress declines in the 
strategic week, as compared to the baseline week because the participants attended to e-
mail only a few times a day and they turned off e-mail notifications, allowing greater 
focus and less interruptions. Although none of the participants achieved this ideal 
favorable change, fortunately none of the participants experienced the exact opposite, a 
reduction in productivity and an increase in stress. Only two participants (5 and 15) show 
improvements in productivity, however their stress level remained the same. Conversely 
two participants (1 and 16) experienced a reduction in stress but their productivity levels 
remained the same. Five of the seven participants experienced either neutral or favorable 
changes.  
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Figure 11. Participant scores for productivity and stress during baseline and strategic 
weeks for those who complied more than 50% of the time.  
 Similarly, Figure 12 shows the median scores for the baseline and tactical weeks 
for those participants who complied with the requests for the week more than 50% of the 
time as well as the minimum and maximum measures during those weeks. The percent of 
work that is tactical in nature, 100 minus the average from Figure 10, is also shown in 
parenthesis next to the participant number. Similar to the data from the strategic 
management practices although none of the participants achieved the ideal favorable 
change of a productivity increase and reduction in stress, fortunately none of the 
participants experienced the exact opposite, a reduction in productivity and an increase in 
stress. Three participants (4, 11, and 14) show improvements in productivity, however 
stress level remained the same for Participant 4 and the stress level increased for the other 
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two (Participants 11 and 14). Three participants (8, 9, and 16) experienced a reduction in 
stress but their productivity levels remained the same. In this condition, none of the 
participants reported a reduction in productivity. Seven of the ten participants 
experienced either neutral or favorable changes.  
Interestingly, the participants used more of the scale options during the tactical 
week. During this week, all five levels of productivity were used, and four of the five 
levels of average stress were reported; none of the participants reported very high stress. 
Whereas during the strategic week only three of the stress levels were used, with none of 
the participants reporting very high or very low stress. The use of more of the scale in the 
tactical week may be the reason that the mean values from Table 10 show greater 
differences. Even with greater use of the scale during the tactical week, the median 
productivity scores for those who complied greater than 50% of the time were the same 
for both the weeks in both cases. The median value for the productivity measure during 
all the study weeks was good. Similarly, the median daily stress levels were the same, 
moderate, throughout all the study weeks.  
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Figure 12. Participant scores for productivity and stress during baseline and tactical 
weeks for those who complied more than 50% of the time.  
Participant Final E-mail Management Style Choice 
 An objective of the study was to understand what settings the participants would 
choose after having accommodated the weeks during which requests were made 
regarding how frequently they read e-mail and the e-mail notifications they used. This 
data was collected through the final survey and eleven of the participants answered this 
last survey. Participants were asked how often they had attended to e-mail and what their 
current e-mail notification settings were on the day they answered the survey, in the same 
way they had been asked the same questions throughout the other surveys. An additional 
question, one not posed on the previous surveys, asked participants if, in the future, they 
would change or adjust either the time attending to e-mail or the use of e-mail 
notifications. 
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 Seven of the 11 participants who answered the final survey reported a change in 
the time attending to e-mail from the original survey, two indicated they increased their 
frequency of e-mail reading, and five reduced their e-mail reading frequency. Their 
reported actual results in this survey align with the answers the group gave to indicate 
whether they would change the frequency of attending to e-mail in the future.  
 Five of the 11 participants reported different e-mail notification settings from the 
original survey; one turned all notifications off, two moved from desktop notifications 
(see Figure 5) to the icon notification (see Figure 6), and two went from no notifications 
to using a desktop notification. The latter two might have simply not have taken the time 
to disengage the notifications because they had been instructed to engage the notifications 
in the last week of the study. Six of the 11 participants answered that they might change 
how they used e-mail notifications, thus one participant indicated a potential change but 
had not yet engaged in a change. 
Discussion  
 Given the call for more strategic, focused work (Newport, 2016; Powers, 2010; 
Turkle, 2016), the data revealed there is an opportunity for the members of this sample to 
adjust their e-mail management strategies to allow more focused work time. Despite an 
attempt to balance the type of work tasks among the participants during the selection 
process, this sample remarked that much of their time is spent doing more tactical than 
strategic types of work. Participants reported a wide range of variation in the type of 
work they performed, although given the dramatic differences between what they initially 
believed about their work task distribution versus what they reported day to day over the 
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course of the study, they may not be aware of the differences between their perceived 
work composition and their actual work composition. Both scholarly and popular 
literature recommend reducing the frequency of checking e-mail and limiting distractions 
to reduce stress and improve productivity (Ferriss, 2011; Gupta et al., 2011; Iqbal & 
Horvitz, 2010; Kanungo & Jain, 2008; Morgenstern, 2011; Pash & Trapani, 2011), but 
none of the participants report both limiting e-mail processing frequency and limiting the 
use of notifications that lead to distractions. Notable findings of the study are that a low 
percentage of time (31%) is spent on strategic activities, there is high variation between 
the estimate of how the participants spend their time and what they report, and that none 
of them follow literature recommendations.  
Hypothesis 1 
 An examination of Table 9 aids in addressing the first hypothesis regarding 
whether attending to e-mail less frequently and turning off e-mail notifications could 
have a favorable impact on productivity and stress levels for knowledge workers. Those 
participants who complied with the study requests reported favorable changes to all 
measures using means, except a very small increase in the highest stress level. However, 
Figure 11, using median values, shows that none of the participants experienced the ideal 
response of an increase in productivity and a decrease in stress at the same time. Thus, at 
the highest level examining averages, there is support for this hypothesis but the median 
data, by participant, do not indicate a favorable change when examining both productivity 
and stress at the same time. 
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Although this hypothesis questions only the changes associated with strategic 
work type e-mail management practices, the data from the tactical week could either 
support or refute such support. Thus, the data from the tactical week is examined as well. 
The averages in Table 10, indicate more favorable differences between the tactical week 
and the baseline week than during the strategic week and the baseline week. Similarly, 
Figure 12 shows that none of the participants experienced both improved productivity 
and reduced stress when examining the median values. As such, this hypothesis is not 
supported.  
Hypothesis 2 
Table 7 provides support to answer the question of whether participants would 
have higher compliance to the e-mail management styles if the styles requested for the 
week aligned with their usual e-mail management style. The last two rows of this table 
reflect tabulated percentage compliance when the requested modification matched (or did 
not match) participants’ usual style. The participants complied better when the request 
matched their usual style, except for that of low e-mail reading frequency. It is perplexing 
that two of the participants who usually attend to e-mail infrequently were not able to 
comply at all with this request during the study. Perhaps both of these participants had 
urgent work situations during that week or answered the question in error. This result 
may point to the difficulty of attending to e-mail infrequently and support the reason why 
very few of these participants report this approach as a usual style. Thus, this hypothesis 
is partially supported as three of the four compliance levels were higher when matching 
the usual style of the participants.  
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Hypothesis 3 
The last hypothesis investigates the outcomes of participants who shift their e-
mail processing styles of reading frequency and use of notifications to match the type of 
work tasks they perform. This hypothesis is not as easily examined as the others. Further 
review of Table 7 along with Figures 11 and 12 offers guidance to help determine if 
support for this hypothesis is warranted.  
Although none of the participants experienced the ideal pattern of improved 
productivity along with a reduction in stress levels, examining the work type task and 
changes for the participants can provide insight into this hypothesis. As shown in the 
parenthesis next to the participant number in Figure 11, two participants reported work 
task types of a strategic nature (2 and 15). Participant 2 reported work that is mostly 
strategic and indicated a regular habit of attending to e-mail infrequently, but 
acknowledged using notifications. Thus, for this study week, disabling notifications was a 
change this participant. Although a flat productivity level might be acceptable, an 
increase in average daily stress level is likely not. Figure 12 shows a similar pattern of 
flat productivity and an increase in average stress level for the data from the tactical week 
for Participant 2. Thus, data from this participant does not support any decision about the 
hypothesis.  
Participant 15 reports the highest percentage of strategic work type of the entire 
study and acknowledged a favorable change in the median value for productivity and no 
change in average daily stress, likely a more palatable change. This participant usually 
attends to e-mail frequently and uses notifications; changing both these aspects from the 
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participant’s usual working style did improve productivity. This participant’s experience 
likely supports the hypothesis. 
Next, Figure 12 shows the contributions from the tactical week data and none of 
the participants experienced the ideal change of improved productivity and reduced 
stress. Only Participant 4 reported improved productivity, with no change in average 
daily stress levels. Although Participant 4 favors the tactical e-mail management 
processing style of high reading frequency this participant does not use notifications and 
has one of the highest percentages of tactical work task types. Because these e-mail 
management strategies are a partial change for Participant 4, this experience partially 
supports the hypothesis. Thus, the data from those who report mostly tactical work tasks 
do not support the hypothesis. Combined with the limited support from other participants, 
the hypothesis that work task types aligned with e-mail management strategy styles is not 
supported in this study.  
Participant Qualitative Comments 
In final face-to-face meetings with each participant, most reported strong 
preferences for one method or another, suggesting that changing working habits can be 
perceived as difficult, and supporting the result that not every participant was able to 
comply with the study requests for changing e-mail management styles. Several 
participants clearly justified their work process and indicated their work environment did 
not easily support change. For example, one participant said, “I use e-mail as real-time 
communication throughout the day, so having e-mail notifications on and checking my e-
mail regularly helps me stay on top of issues and discussions going on through the day.” 
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Similarly, two participants mentioned needing to have e-mail notification on because they 
missed critical items without having them. However, several of the participants noted that 
they enjoyed knowing different options for e-mail notifications, and some of these 
participants chose only the icon notification during the final survey. This option might be 
perceived as a less intrusive notification, providing less immediate interruption of the 
flow of work, allowing the participant to self-interrupt when he or she desired a break in 
the work flow. 
Others indicated they appreciated participating in the study because it helped 
them realize the effect and impact of the different working styles. One participant shared, 
“I don't like being interrupted for ‘petty’ things, so I appreciated working without e-mail 
notifications.” Six of the participants indicated they would limit or schedule time to 
attend to e-mail in the future. One participant said he or she would “use e-mail less as a 
‘procrastination’ excuse” and turn off e-mail and the notifications to focus more on work. 
Limitations and Future Studies 
The low number of participants limits the generalizability of the findings; 
however, the literature supports studies with small sizes (< 10: Renaud et al., 2006; Siu et 
al., 2006; = 10: Venolia et al., 2001; < 20: Bellotti et al., 2003; Mackay, 1988; Mander et 
al., 1992; Siu et al., 2006; Whittaker & Sidner, 1996). Additionally, study participants 
represented a decidedly homogeneous group: they all have long employment with the 
same organization and almost all received education in engineering. As such, their 
experiences and work culture include little diversity. All study participants knew the 
primary author; this professional familiarity may have influenced their answers because 
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they might have not wanted to reveal any information or data they perceived might have 
an unfavorable impact on the author’s perception of them and their reputation. Repetition 
of many of the study questions was employed to provide additional support for the 
outcome of the study. It was assumed that most participants would not be able to track 
the answers from day to day, thus repetition of the question should support higher quality 
answers.  
The study limited questioning to the use of Microsoft Outlook and did not include 
use of newer electronic communication methods, such as instant messaging or texting. 
Future research could expand on this work by including other electronic communication 
modes, expanding the sample size for the study, and the length of the time the 
participants engaged in the study. 
Conclusion 
 This mixed methods study of 14 knowledge workers, nine women and five men, 
reveals that the practices of these workers does not align with the recommendations from 
literature to encourage deep, strategic thinking. This work builds on Kushlev and Dunn’s 
(2015) study by adding investigation of the type of work task types in which participants 
engage while modifying their e-mail reading frequency. Furthermore, this study adds to 
previous studies by adjusting e-mail notifications matched to the e-mail reading 
frequency with the goal of either allowing more undistracted, focused work time or 
providing real-time information.  
The research question for which answers were sought was, “Could aligning e-mail 
management practices of reading frequency and use of e-mail notifications have an 
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impact on productivity and stress levels for knowledge workers? Would the type of work 
tasks in which the knowledge workers engage—strategic versus tactical—influence any 
impact on productivity or stress levels?” Perhaps. Some of the participants in the study 
who reduced the frequency of e-mail use and disabled e-mail notifications did show 
improved productivity and no change in stress during strategic week, despite expressing 
difficulty with the change. However, these measures were not that different during the 
tactical week when participants checked e-mail frequently and engaged notifications, 
leading to question the effectiveness of recommendations in the literature to use opposite 
e-mail management strategies. 
Although many might assume these technical workers spend a good part of their 
day deep in thought, the data suggest quite the opposite. The majority of them report that 
their work is mostly tactical in nature. Furthermore, most of these participants engage in 
e-mail use all throughout the day and regularly have e-mail notifications enabled, 
providing constant interruptions in their work flow. These e-mail management strategies 
might explain the lack of time performing strategic work because the workers likely 
would not experience a long enough uninterrupted time to get in a “flow.” As artificial 
intelligence improves and more of this tactical work can be accomplished without human 
involvement, can these workers shift to doing more of the strategic work that requires 
more deep thinking? Are these workers performing more tactical work because tactical 
tasks are what the job requires, or it is because the tactical work is easier as it requires 
less focused attention?  
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The lack of compliance to study requests for changing e-mail management 
strategies suggests these strategies are not only a preference but are actually a habit 
(Habit, n.d.): a settled or regular tendency or practice, especially one that is difficult to 
forego. The software industry should take note of this information because it may be 
beneficial to consider the literature on habit change as they design PIM programs. 
Although most of the group expressed strong preferences for their original frequency of 
e-mail use and engagement of e-mail notifications, five of the participants reported they 
were engaging in e-mail less often at the end of the survey and three reduced or 
eliminated e-mail notifications, suggesting that the study experience may have helped 
these participants gain an understanding of the benefits they might garner if they change 
these habits.  
Possibly the best recommendation was summed up by one of the participants 
when asked what, if anything, he or she would change going forward. The participant 
said, “I’ll check e-mail as needed based on the day’s activities.” Changing the frequency 
of e-mail engagement and enabling or disabling e-mail notifications based upon the type 
of work that is done before a worker begins each day may be the best solution to provide 
improved productivity and reduced stress. However, the large variation in work content 
day to day experienced by these participants suggests that following one strategy all day 
may not be the best solution. Conceivably alternating between these strategies throughout 
the day as the work task type changes might also be a possible solution. To enable this 
modulating strategy, perhaps the software developers for e-mail tools, especially 
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Outlook, could make a “snooze” button to allow workers to easily turn off access or 
notifications for set periods of time.  
Although this work does not provide a clear answer for how knowledge workers 
should align their e-mail management strategies to achieve optimal performance at work, 
some participants did experience some favorable improvements, but more importantly the 
experience itself provided self-learning for these participants. Using tools developed in 
the HCI community for self-experimentation with behavior changes may prove helpful in 
this application as well such as that by Lee, et al., (2017). Building on Kushlev and 
Dunn’s (2015) study, this work contributes in four ways. First, this work offers a glimpse 
of the work task type distributions of this sample of knowledge workers, revealing that 
most of their work is tactical rather than strategic. Second, with women comprising the 
majority of the sample, this study contributes to the body of literature on HCI. Most 
previous studies involved primarily male participants from similar technical workplaces. 
Third, the lack of compliance to the study requests shows the difficulty for knowledge 
workers to change their e-mail management strategies, which may have become habits. 
Last, none of these participants follow the recommendations of literature to reduce the 
frequency of attending to e-mail and use no notifications, a combination that would allow 
focused work times. This incongruity may provide a clue to unlock the mystery that 
might help knowledge workers find their own unique optimal way to accomplish their 
work. 
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CHAPTER 6 
IT’S SIMPLE: DELIBERATE CONVERSATIONS CAN IMPROVE PROFESSIONAL 
COMMUNICATION IN THE ELECTRONIC AGE 
Using case study methodology, this study examines the efforts of five teams to 
improve team members’ electronic communication. This study reveals the value of the 
team engaging in a simple conversation about how they communicate with each other 
through electronic channels. Through a 90-minute facilitated discussion, these teams 
developed straightforward and easy-to-follow plans to achieve improved electronic 
communication. The process presented in this paper helped these teams report 
improvements in productivity, effective communications, and reduced stress. This study 
contributes by adding to the knowledge base of strategies to manage electronic 
communication in four ways: (a) including women as the majority of the study 
participants—a rarity in HCI literature, (b) using case study methodology, (c) examining 
team electronic communication “in the wild” using team members’ natural work, and (d) 
providing concrete suggestions for knowledge workers to improve their electronic 
communication. These suggestions use the familiar “five Ws and how” framework as a 
scaffold to help knowledge workers improve team electronic communication.  
Introduction 
In 1945, Bush, a prominent engineer, inventor, and scientific administrator, 
predicted many contemporary devices, including the modern-day office and computer 
with his description of the memex: 
A memex is a device in which some individual stores all his books, records, and 
communications, which is mechanized so that it may be consulted with exceeding 
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speed and flexibility. It is an enlarged intimate supplement to his memory. It 
consists of a desk, and while it can presumably be operated from a distance, it is 
primarily the piece of furniture at which he works. On the top are slanting 
translucent screens, on which material can be projected for convenient reading. 
There is a keyboard, . . . Otherwise it looks like an ordinary desk. (Bush, 1945, p. 
106) 
“As We May Think” (Bush, 1945, p. 101) expanded the ever-growing body of 
knowledge on approaches and tools to help the “thinking man,” scientists, professionals, 
and humankind access and understand the vast sum of human knowledge. Almost all the 
tools Bush predicted are represented among contemporary technology, but these tools 
have done little to unburden the thinking person from the enormous amount of 
knowledge available and the daunting task of understanding it. Although the 21st-century 
thinking worker has access to considerably more information than his or her counterparts 
did in 1945, the human ability to deal with that information has not improved to enable 
comprehension of the ever-expanding body of knowledge. These thinking workers report 
getting more electronic communication than ever, leading them to express feelings of 
stress about their ability to respond, and being overwhelmed due to this volume of 
electronic communication (Dabbish & Kraut, 2006; Jerejian et al., 2013; Kushlev & 
Dunn, 2015; Sumecki et al., 2011).  
Bush’s (1945) thinking men align with Drucker’s (1959) knowledge workers, 
those who “think for a living” and use expertise in the primary pursuit of creation or 
application of knowledge (Davenport, 2005, p. 23). Knowledge workers are similar to 
professionals (Professional, n.d.): they engage in specific activities that require some 
level of education. Other terms for knowledge workers are “office workers” and “white 
collar worker[s]” (Sinclair, 1919, p. 12)—people who wear white-collared shirts, like the 
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boss, and work in an office. Recognizing that these latter terms may require less 
education or expertise, these terms are used interchangeably in this paper because all 
these individuals work in an office setting, use a computer to perform the majority of 
their job, and likely receive a substantial volume of electronic communication.  
There are more than 66 million such workers in the United States (U.S. Census 
Bureau, 2015) and more than 330 million worldwide (Dobbs et al., 2012). These numbers 
are increasing as organizations encourage their workers and those in the pipeline to 
achieve higher levels of education to fill skill gaps. Given that there will be more 
knowledge workers in the future who will continue to receive increasing volumes of 
electronic communication, strategies to manage this volume of communication that 
reduce stress or improve productivity among this population of workers could be 
valuable. 
Although popular literature (Allen, 2008; Ferriss, 2011; Pash & Trapani, 2011) 
offers many practical, logical solutions to deal with the onslaught of electronic 
communications, most of these solutions focus only on the individual. However, in the 
21st-century professional working environment, individuals rarely do their work entirely 
on their own; work is mostly accomplished in teams (Albers Mohrman, Tenkasi, Lawler, 
& Ledford, 1995; Salas, Cooke, & Rosen, 2008). As such, there is a need to develop 
tactics and strategies to help professionals working in teams to manage their electronic 
communication.  
This study investigates whether processes for teams to discuss and develop 
protocols for communication (e.g., use e-mail for this type of information and use instant 
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message (IM) for another type, or teammates agree to use a high priority flag if a 
response is needed in a certain time frame) can help teams improve their electronic 
communication, with improvement measured through reduced stress or improved 
productivity. Natural work teams, those who create their own unique electronic 
communication processes, provide their experiences to help answer the following 
research question: How can team electronic communications be improved to increase 
perceived team productivity and reduce the stress perceived by team members? 
Background 
In the 1940s, when Bush (1945) wrote about how people think, the daily business 
of receiving and sharing information involved a few simple communications methods and 
mediums: paper-based (typed memorandums, books, telegraphs) material, face-to-face 
communication, telephone calls, radio, and perhaps a rare television show. Knowledge 
workers in the 21st century have many more modes of communication, thanks to 
computerized technological advances: conference and video calls, IM, e-mail, social 
media, podcasts, audio books, webinars, and many more. According to Pew Research 
(Purcell & Rainie, 2014, para. 1), for today’s knowledge worker, “life on the job means 
life online”: 87% of working adults in the United States report using e-mail or the web 
daily. Half of these working adults report feeling more productive because of this 
increased communication and connectivity, although the increased connectivity gives 
them flexibility in when they work, they end up working more hours (Purcell & Rainie, 
2014).  
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Although electronic communications have been exchanged (Van Vleck, 2012), 
and early Internet connections available (Huurdeman, 2003) since the mid-1960s, it was 
not until the mid-1990s that electronic communications as we know it began its steep 
growth and widespread adoption in the business environment (Reimer, 2005). The 
forerunner in electronic communications has been e-mail, the volume of which surpassed 
“snail mail” delivered by the USPS in 1996 (Stephens, 2007). Current data indicate that 
the average office worker receives 121 e-mails per day (KnowBe4, 2017, para. 7), which 
equates to an e-mail every 4 minutes. Almost half the global population is connected, and 
“unplugging is nearly impossible” (Rainie & Anderson, 2017, p. 7). The same researchers 
who sent the first e-mail message also laid the technical groundwork for the revolution in 
communication through the use of messaging, starting with simple text messages using 
Short Message Service (SMS), then extended with Multimedia Messaging Service 
(MMS), and most recently expanded to include Social Networking Service (SNS). SNS 
applications such as Facebook Messenger, Twitter, Kik, WeChat, Viber, Snapchat, and 
WhatsApp result in easy connection with others through both computer and mobile 
access (Faklaris & Hook, 2016). Much of knowledge workers’ messaging is performed 
on business-related, computer-based platforms but the sheer volume of users and 
messages on popular applications is staggering: for example, WhatsApp reports over 1 
billion active users and 60 billion messages sent daily (Facebook, 2018).  
Unplugging is nearly impossible. New sources of electronic communications 
emerge at a high rate, and professionals need to figure out how to organize the 
information they share in groups. In addition to personal information management (PIM), 
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professionals must now learn how to wrangle yet another set of data: group information 
management (Bergman & Whittaker, 2016). Literature asserts that management of 
electronic information is not a single-person sport; completing the tasks that arrive via e-
mail often requires information and/or input from others (Bellotti et al., 2003; Gwizdka, 
2002; Markus, 1994; Tyler & Tang, 2003; Whittaker et al., 2006). Working with others 
results in a process known as “interleaving” of task management (Bellotti et al., 2005), 
meaning that a response must be received to complete a task, and now the user must 
simultaneously keep track of these outstanding tasks while waiting for the reply. This 
interleaving and interdependence on others for file storage and data sharing magnify the 
amount of work, tasks, and information to which a professional must attend to 
accomplish the work, particularly in teams.  
Methods 
Study Design 
This applied real-world research uses existing natural working teams who 
experience interleaving tasks in which one team member depends upon another for 
information or action to complete a task. These coworkers collaborate as a natural team 
in a normal course of business, as opposed to teams created for testing purposes (e.g., 
concocted). Assisting these teams in their working environment provides real-world “in 
the wild” situations (i.e., teams are working in their natural working setting) and the 
resulting data can benefit many other professionals because in-the-wild research is not 
often performed (McGrath, 1984; Salas et al., 2008). Natural working teams are unique in 
that they reflect a range of circumstances, resulting in high levels of diversity because the 
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teams vary in many ways: task responsibility, assignments of a permanent (e.g., a team 
that supports a product line or supplier) or temporary (e.g., created to solve a problem or 
design a new product) nature, size, and geographic locations (e.g., co-location or multiple 
physical locations). This diversity lends itself to case study research methods. An 
embedded, multiple case design is employed for this study (Yin, 2014, p. 50), with each 
team representing a case and each team member representing an embedded unit of 
analysis, as shown below in Figure 13. 
 
Figure 13. Embedded case study design. 
Procedure 
Five teams participated in this study through four phases, as outlined in Figure 14. 
Each team was administered an initial (pre-meeting) survey to allow for the collection of 
baseline data and understand challenges for the team. Next, the team participated in a 
team/focus group meeting to create a unique electronic communication plan, addressing 
any concerns or shortfalls the team revealed during the pre-meeting survey data or the 
meeting. After the meeting, the team implemented their unique plan for at least 4 weeks. 
During this implementation phase, four surveys were administered to collect data on team 
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members’ use of the plan, and feedback was provided to the team members on what was 
working well and what needed to improve. Then, a final survey was administered to 
collect post-implementation data, allowing for comparisons to the baseline data from the 
pre-meeting survey. Survey questions were reviewed with a beta-test audience, similar in 
composition and background to the group under study, to ensure the questions were 
worded clearly and the typical answers align with the desired outcomes. All surveys were 
administered online through Qualtrics, an online customizable survey tool. 
 
Figure 14. Four study phases provided the foundation of the study procedure. 
Pre-Meeting Survey 
The pre-meeting survey captured information about the team members’ current 
communication practices and perceived effectiveness of those practices, which served as 
a starting point for the discussion in the focus group meetings. This survey included 
questions on multiple types of communication, including non-electronic methods, to 
avoid limiting the team to any specific methods. However, throughout recruitment, 
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potential participants were advised that the topic of the study would be electronic 
communication. The pre-meeting survey data served as a baseline against which to 
compare data collected in the weekly and/or final surveys. General demographic data 
were collected as part of this survey, as well as data about the participant’s role on the 
team, where the participant spends working time, and his or her educational background.  
Team/Focus Group Meeting 
Following the pre-meeting survey, the teams participated in a facilitated team/ 
focus group meeting to create their unique electronic communication plan. Some of these 
meetings were held face to face and some virtually; most of the meetings were scheduled 
for 90 minutes. In keeping with participants’ agreements, these meetings were audio-
recorded; the audio recordings later served as reference for the research team. These 
carefully planned and skillfully facilitated meetings (Lunt & Livingstone, 1996; Morgan, 
1997; Newman, 2002; Rosenbaum, Cockton, Coyne, Muller, & Rauch, 2002), although 
not the strict focus group meetings originally developed by Merton and Lazarsfeld 
(Newman, 2002), did align in spirit with the original definition, particularly through 
creating a space for participants to openly discuss their communication processes, similar 
to Morgan’s (1997, p. 22) description: “Focus groups are fundamentally a way of 
listening to people and learning from them. Focus groups create lines of communication.”  
These meetings used participant data to start the conversation and relied on the 
participants themselves to identify problem areas. Literature provides ample support for 
such expanded use of focus groups in a variety of fields and aims (Lee, Smith-Jackson, 
Nussbaum, Tomioka, & Bhatkhande, 2004: use of product-interactive focus groups for 
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requirements capture and usability assessment; Lunt & Livingstone, 1996: using focus 
groups to simulate ethnographic processes of talk and argument; Salvador & Howells, 
1998: focus troupe, dramatic vignettes using a new product concept as a prop or dramatic 
element). 
These facilitated meetings followed a three-step process for focus groups 
(modified from Morgan, 1997, p. 23):  
1. Identify the information the participants need to say (i.e., “Here is what isn’t 
working”) via the pre-meeting survey data.  
2. Create the conversation among the team participants (i.e., “How might we 
work better?”).  
3. Summarize what was heard from the team participants (i.e., “Here is what we 
will change”) via the implementation plan.  
The focus group meetings were purposely structured to allow any type of 
problems around electronic communication to emerge. Data from the pre-meeting survey 
provided a foundation for discussion, but the teams drove the discussion of issues and 
solutions. Each meeting afforded teams the latitude to discuss any issues of concern, but 
facilitation guidance encouraged the team members to address at least one aspect of 
concern about electronic communication. 
During the focus group meetings, examples of best practices were shared with the 
team participants around their areas of concern. Examples included the following:  
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• Use the to: field in e-mails to signify action needed, and use the carbon copy 
(cc:) field to provide passive awareness (Fussell et al., 1998; Layman, 
Williams, Damian, & Bures, 2006). 
• Ensure e-mail communication has a clear and consistent “question” format to 
allow for answers, particularly when communicating asynchronously (Layman 
et al., 2006). 
• Be specific with the expected action, if any, when you copy someone (Van 
Zanten, 2014). 
• Be concise and direct, and send the e-mail at the right time for the recipient to 
be most likely to open it. Create the right level of urgency in the subject line, 
and ensure the length of the message fits the need of attention (Polyakov, 
2016).  
• Understand the challenges with shared folders. The retrieval rate with shared 
folders is 5 times worse than with those folders individuals create for their 
own use. Group storage folder structures tend to be deeper (to help others 
understand and reduce “clutter”). With personal storage, the user “knows” the 
document; with group storage, the user does not (Bergman & Whittaker, 
2016). 
• Use instant messaging (IM) for both coordinating activities (e.g., scheduling) 
and for working together in collaborative activities. While communications 
about coordinating tend to be brief and conversations about collaborative 
work tend to be longer and fast paced, IM works well for both types of 
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communication. Work interruptions by overuse of IM can undermine 
productivity. To mitigate the impact on productivity, users should consider 
modulating when they log into IM to match the schedule of when they are 
willing to be interrupted (Leskovec & Horvitz, 2008). 
Implementation Surveys 
Following the focus group meeting, the plan for the team was provided 
electronically, with a suggestion to print out and display the plan in a prominent location 
(e.g., next to each team member’s computer) for easy reference. Each periodic survey 
during implementation began with a summary of the plan to remind the participants about 
their team plan. If at least three participants responded to the periodic survey, early the 
following week, a summary of the data was provided to the team members for 
adjustments. After the team used their plan for at least 4 weeks, a post-study survey was 
administered to collect comparison data. Table 11 summarizes the number of surveys 
provided during each phase of the study. 
Table 11. Number of Surveys Presented to Participants by Study Phase 
Study phase Surveys administered (n) 
Pre-meeting 1 
Implementation 4 
Final  1 
 
Participants 
Open calls for participation and snowball sampling (Robson, 2011) resulted in 
recruitment of 28 employees of a global technology company with more than 75,000 
employees and revenue in excess of $20 billion (per the company website) as participants 
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in this study. For this study, the definition of a team was guided by that of Salas, 
Dickinson, Converse, and Tannenbaum (as cited in Fowlkes, Lane, Salas, Franz, & Oser, 
1994, p. 4): 
A distinguishable set of two or more people who interact dynamically, 
interdependently, and adaptively toward a common and valued 
goal/objective/mission, who have each been assigned specific roles or functions to 
perform, and who have limited life-span membership.  
Potential participants were provided the following definition of a team during the 
recruitment process:  
Three or more people, working together towards a common goal or objective. The 
teams can be formal, meaning the team is designated as the Product XX 
Development Team or Process YY Improvement team, or informal, a group of 
people who work together to achieve a goal. 
Although Salas et al. (as cited in Fowlkes et al., 1994) define a team as a 
minimum of two people, the minimum for this study was set at three people per team to 
ensure the study of electronic communication beyond that of just two people, which 
could be more like studying individuals communicating with each other. The upper limit 
for team size was set at 10, given the suggestion of 10 was a reasonable upper limit to 
facilitate in discussion through the focus group meeting with one facilitator 
(Govindarajan & Gupta, 2001).  
The relevant business leaders at the primary author’s employer granted 
permission for the study after the primary author/researcher received approval from the 
Arizona State University Institutional Review Board (IRB number STUDY00007101). 
Timing of team participation was staggered to allow for scheduling of the team meeting 
and maximum participation of the team members. During the team meeting and in the 
surveys, participants were requested to provide times of expected absence due to 
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vacation; surveys were scheduled to be administered around team member absences, if 
possible. Reminders were sent out for each survey. Some participants provided better 
compliance and response to the surveys than did others. 
This organization does provide resources for team leaders and managers to utilize 
when starting new teams such as communication guides, roles and responsibility 
templates, and processes to manage team tasks. However, these tools are hardly ever used 
for teams with ongoing responsibility as members leave the team and others join. 
Occasionally, when a team is newly created, or an employee takes on a new management 
role, HR is engaged to use these tools with the team, but this is more of an exception 
rather than a rule in this workplace culture. Thus, even though tools are available most of 
the participants have not used them in methods as proposed in this study. 
Results 
Participant Demographics 
Participants were mostly individual contributors who had no other employees 
reporting to them because they are not managers, female, and highly educated, with 93% 
having at least a bachelor’s degree, predominately in engineering. These participants are 
the primary author’s work colleagues; their level of participation and the answers they 
provided may have been influenced by a prior relationship. Participants may have 
answered indicating compliance when they had not complied, or they may have provided 
more favorable answers to questions about their own performance. Repetition of the same 
questions attempted to offset the latter potential influence. These prior working 
relationships varied by team, as follows. Team 1 included no members known to the 
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primary researcher prior to the study. For the other teams, the percentage shown indicates 
the members known by the primary researcher prior to the study, Team 2: 11%; Team 3: 
20%, Team 4: 50%, Team 5: 100%. Table 12 outlines the basic demographic information 
about members of the teams. 
Table 12. Participant Demographic Information 
Team 
Number 
on team Women Men 
Individual 
contributors Managers 
Avg. direct 
reports 
Avg. team 
age 
Avg. time on 
team (months) 
1 6 6 0 5 1 6 39 26 
2* 9 8 0 6 2 4 30 16 
3 5 3 2 4 1 1 37 8 
4 4 2 2 4 0 - 28 21 
5 4 1 3 2 2 5 50 12 
Total or 
average 28 20 7 21 6 4 36 17 
Note. *One participant from Team 2 did not fill out the requested demographic 
information 
 
The timing of the study was modified to accommodate team activities, holidays, 
and expected frequency of communication. Members of Teams 1 and 4 communicate 
frequently, sometimes daily. Members of Team 3 typically at least weekly, and members 
of Team 5 communicate between weekly and monthly. The overall study time frame for 
these four teams varied between 6 and 8 working weeks. Team 2 is a cross-company 
team that communicates most often monthly; thus, the overall time frame for this team 
was extended to 12 weeks to incorporate data from more communication between 
teammates over the course of the study. 
Most of the team members work in a primary office location in North America, 
with one participant working in Europe. Table 13 provides detail on the percentage of 
time the team participants work at different physical locations and the total number of 
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locations at which members of each team work and overall. Team 1 includes members 
who have offices in a few different company locations or who work from home in 
different cities; this team rarely has face-to-face team meetings. The members of Team 2 
all reside in the same metropolitan area, but they work in three different company campus 
locations; they plan bimonthly face-to-face meetings. The members of Team 3 have 
offices in three different company campus locations; most of the members reside within 
the same metropolitan area, and one resides in Europe. Team 3 has periodic face-to-face 
team meetings. Although both Team 4 and Team 5 include only one primary site among 
the team members, the two teams have different office arrangements. The members of 
Team 4 sit in very close proximity to each other, whereas the members from Team 5 sit 
in different buildings within the same site.  
Table 13. Work Locations of Team Members 
Participant 
Primary 
office (%) 
Another company 
office  
location (%) 
Work from 
home (%) 
Other office 
location (i.e., 
supplier; %) Other (%) 
Total team 
sites (N) 
1 58 0 42 0 0 3 
2 89 5 6 0 0 3 
3 83 12 5 0 0 3 
4 88 3 3 7 0 1 
5 75 3 11 11 0 1 
Average 78 4 15 3 0 8 
 
 Throughout the course of the study, each participant received six surveys. Half of 
the participants filled out all six surveys; overall, 85% of the surveys were completed. Six 
participants (from Team 1, Participants 4 and 6; from Team 2, Participants 1, 5, 6, and 9) 
did not complete both the pre-meeting survey and the final survey. Data from these 
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participants were removed from the data set used for the remaining analysis. The final 
data set contained data from 22 participants.  
Thus far, in this study, we have not distinguished between a team and a group. As 
noted by S. G. Fisher, Hunter, and Macrosson (1997), most literature uses these terms 
interchangeably, as does this company. These two terms have considerable common 
ground; however, a differentiating descriptor used to describe teams is well-rounded, 
potentially implying that members bring different skills to bear to the team and, in a 
group, this may not be the case (S. G. Fisher et al., 1997) because group members may 
have similar skills. This view is supported in the Salas et al.’s (as cited in Fowlkes et al., 
1994, p. 4) definition: 
A distinguishable set of two or more people who interact dynamically, 
interdependently, and adaptively toward a common and valued 
goal/objective/mission, who have each been assigned specific roles or functions to 
perform, and who have limited life-span membership. (emphasis added) 
For this study, job title offers insight into the member’s role on the team or group, 
and thus serves as a surrogate measure for the differences in roles within teams. Table 14 
shows the percentage of members of each team who have different job titles. With this 
lens, it is apparent that Team 5 acts as a team because all members have different roles, 
whereas on Teams 1 and 4, less than 25% of the participants have different roles; Teams 
1 and 4 are more likely groups rather than teams. On both Teams 2 and 3, most of the 
members fill different roles, but there is some overlap in roles. Regardless of this 
distinction between the teams, we present the results of the study using the term team.  
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Table 14. Team Participants with Different Job Titles 
Team Different job titles (%) 
1 17 
2 63 
3 60 
4 25 
5 100 
 
Pre-Meeting Communication Use and Effectiveness 
 Each participant provided initial data through the pre-meeting survey prior to the 
team meeting. From these data, an understanding was achieved regarding what methods 
of communication the team was using, the frequency of use, as well as the effectiveness 
of those methods. Given the goal of open-ended problem solving for communications of 
the team, a large number of communication methods were included in this initial survey 
ranging from face-to-face meetings to file sharing. Table 15 summarizes these initial 
answers by team members; for each, a mean answer is provided by team. Communication 
frequency was scored on an 8-point Likert-type scale (1 = multiple times per day and 8 = 
never). Communication effectiveness was scored on a 5-point Likert-type scale (1 = 
extremely effective and 5 = not effective at all). These scales are different to 
accommodate a finer degree of communication frequency greater than is available 
through the tradition 5-point scale used in most study measures. Many of the measures 
from the surveys, such as communication frequency and effectiveness just described, are 
ordinal data. From a pure statistical standpoint, ordinal data is not numeric data and as 
such traditional parametric statistics and data analysis techniques should not be 
employed. Fortunately, many offer solutions for analysis, including using median values 
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(Stevens, 1946). Stevens (1946, p. 679) suggests that there may be benefits from ignoring 
the limitations of this scale, “…for this ‘illegal’ statisticizing there can be invoked a kind 
of pragmatic sanction: In numerous instances it leads to fruitful results”. Further 
supported by contemporary advice (Robson, 2011, p. 421) “… do not let it inhibit you 
from carrying out simple statistical analyses…. provided it seems likely to shed light on 
what the data are trying to tell you”. Thus, throughout this paper when it helps the 
participants or readers make sense of the data, simple statistical calculations, such as 
averages and percentage differences, were performed and presented. When an average is 
used the differences between the measures of the ordinal scale are assumed to be equal 
and the data are treated as if the data used an interval scale. In some cases, the median is 
shown along with the maximum and minimum value to show the richness of the spread 
of the data. 
Given that physical proximity might influence the frequency and types of 
communications methods, the number of work location sites from Table 13 are included 
below the team name. All teams report that face-to-face meetings are the most effective; 
however, most of the teams do not meet face to face frequently. Team 4 has the most 
frequent face-to-face meetings of all the teams, but the members of this team sits in very 
close proximity to each other and, surprisingly, face-to-face meeting represents only the 
third most frequent communication method for them. All the teams indicate that e-mail is 
the top or one of the most frequent communications methods for the team, but e-mail 
rates as one of the least effective methods for the teams. The authors did not define 
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effectiveness for the participants; rather, the participants self-assessed effectiveness 
according to their own perceptions. 
Table 15. Averages for Team Communication Frequency and Effectiveness 
Method  
Team 1  
(3 sites) 
Team 2 
(3 sites) 
Team 3  
(3 sites) 
Team 4  
(1 site) 
Team 5  
(1 site) 
Freq. Effect. Freq. Effect. Freq. Effect. Freq. Effect. Freq. Effect. 
Face-to-face 
meetings 
4.5 1.7 6.0 1.9 4.0 1.4 2.8 1.5 4.0 1.3 
Text 5.8 3.4 7.5 2.7 7.8 2.5 4.0 2.5 4.8 3.8 
Phone call 4.7 2.2 7.0 2.3 4.8 2.3 5.0 2.0 4.5 2.5 
Virtual 
meetings 
1.7 2.2 5.4 2.5 2.8 2.2 3.8 2.8 4.0 3.0 
E-mail 1.3 2.7 3.5 3.0 1.6 2.6 1.8 3.5 2.0 3.0 
File sharing  4.3 2.6 4.6 3.0 5.6 2.0 3.0 3.8 6.3 4.0 
Instant 
messaging 
1.3 2.0 5.1 2.6 4.4 2.8 2.0 2.8 3.0 3.0 
Note. Cell colors indicate rank within the column, with green indicating the lowest (most 
favorable) score and red indicating the highest (least favorable) score. Communication 
frequency 8-point scale: 1 = multiple times a day and 8 = never; communication 
effectiveness 5-point scale: 1 = extremely effective and 5 = not effective at all. 
Freq. = frequency. Effect. = effectiveness. 
 
In the pre-meeting survey, participants were asked several measures other than 
types of communication, many of which were repeated in all surveys during the study. 
These other measures included their own productivity and stress levels, as well as what 
worked well with the team communication and what could be improved. Figure 15 shows 
a sample of the data that were shared during one of the team meetings, reflecting 
opportunities for discussion during subsequent meetings. Items in the top half of this 
figure relate more to team measures than individual measures, whereas the items in the 
bottom half relate more to individual measures than to team measures. The top eight 
items were the result of using a 5-point Likert-type scale (1 = favorable and 5 = 
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unfavorable). The last two measures asked the participants about their stress levels; these 
measures were reported on 5-point Likert-type scales (1 = very high and 5 = very low), 
thus reversing which end of the scale is favorable. The data from Figure 18, Table 19, 
and the qualitative data collected from the pre-meeting survey provided the foundation 
for the team communication plan that was developed during the meetings; each 
communication plan was unique to the team. 
 
Figure 15. Sample team data shared during team focus group meeting. 
Implementation Plans Developed During the Team Meetings/Focus Groups 
 Each team crafted its own plan for improved communication during the focus 
group meeting. The facilitated team meetings/focus groups were a setting in which teams 
could explore and address concerns highlighted in data from the pre-meeting survey and 
discussions during the meeting. Facilitation steered the participants to ensure they 
considered including at least one electronic communication process in the final plan, as 
opposed to only other communication processes (e.g., face to face). During the meeting, a 
“start/stop/continue” framework supported discussion for changes the team would 
Extremely (1)                   -              Not (5) Average
Team's Communication Effectiveness 2.50
Always (1)                  -                Never (5) 
Information Clarity 3.50
Deadline Clarity 3.50
Ex. Easy (1)           -          Ex. Difficult (5) 
From Teammates Ease of Getting Info. 2.50
Excellent (1)              -             Terrible (5) 
Productivity 1.75
Strongly Agree (1)   -  Strongly Disagree (5) 
Most Important Task 1.50
Great Deal (1)                -                Not (5) 
Control of Accessibility 2.75
Ex. Positive (1)         -        Ex. Negative (5) 
Impact of Access. 2.50
Very Hi (1)                -            Very Low (5) 
Highest Stress 2.50
Average Stress 3.25
Teammate's Clarity on 
Requests
Individual 
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implement. Items not included in this framework were captured in a “parking lot” and 
provided to the team for later discussion, if warranted. After the meeting, each team’s 
unique plan was provided to them electronically, with the suggestion to print it out and to 
display it in a prominent location, allowing for easy reference. Each team identified 
between seven and nine changes they wanted to implement. In total, the teams attempted 
38 changes. These changes are easily grouped into six areas, as shown in Table 16.  
Table 16. Number of Types of Changes Each Team Attempted 
Type of change Team 1 Team 2 Team 3 Team 4 Team 5 Total 
Action item clarity 4 3 5 3 6 21 
Group document 
storage 
  4 1 1   6 
Group meeting process    1 1 3   5 
Notification of 
availability 
2         2 
E-mail subject line 
indications 
1 1       2 
Clear indication of 
urgency 
1       1 2 
 
As indicated in Table 16, more than half of the changes related to gaining clarity 
in action item communication (e.g., what is the action item, who owns completing the 
action, when is it due). Table 17 provides a summary of the content of the changes each 
team created for its own implementation. 
  
  134 
Table 17. Summary of Top Focus Areas of Change in Team Communication Plans 
Team Summary of focus area Action details 
1 E-mail addressing and action item 
clarity 
Use action in subject line, those with action on to line, due 
date, clear “ask” in body, high importance flag if urgent. 
2 Joint file storage and clarity of 
actions 
Use Box, an application, for file storage and point 
teammates toward files in Box rather than send files. Ensure 
clarity in action item requests, what is the ask or need, and 
when is it due. 
3 Joint file storage, template for 
actions, and video conferencing 
Use Box, an application, for file storage; set up folders for 
standard items. Engage a template for action items: use 
action in subject line, those with action on to line, body to 
include, ask (what is needed), why, and need by date. Use 
video conferencing for team meetings. 
4 Rubric for group actions stored on 
shared site, and meeting practices 
Clear rubric for what items are included in group meeting, 
template for each category, review frequency, owner, and 
scope. Agree on discussion time for each topic and use a 
timer. Share ownership of staff meeting. 
5 Clarity in e-mails for action items Include who, what, when, and why. Indicate purpose and 
urgency early in e-mail. Use to line for those with actions, 
cc line for FYI. Change subject line if topic content 
changes. 
 
 Although each team’s plan is unique, they all have share three common themes:  
1. Seeking clarity for action items, regardless of the communication method 
(e.g., via e-mail or group website). Two teams suggested using some portion 
of the familiar who/what/where/when expression to aid in this effort.  
2. Using common tools to provide secondary communication clues (e.g., those 
with action should be included on the to line of an e-mail).  
3. Methods for distribution of frequently used files and organization of these 
shared files within a storage location. 
Productivity Measure Over the Study 
 During all phases of the study, each survey included a question on individual 
productivity, asking the participant to self-assess and rate his or her own productivity. A 
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5-point Likert-type scale (1 = excellent and 5 = terrible) was used for this measure. 
Figure 16 shows the median, maximum and minimum scores, by team, over the study. 
The arrows indicate the overall trend for the team’s results. There is little variation 
among the scores by team as most participants used only three of the five possible scores. 
Participants were asked to rate how the measures compare at the time of the final survey 
to before the team undertook the study; for this measure, the 5-point scale was 1 = much 
better to 5 = much worse. 
Three of the teams (1, 4, and 5) experienced an increase in self-rated productivity 
during the study. Although two of the teams only reported the increase at the end of the 
study, all three teams indicated the productivity was at least somewhat better by the end 
of the study compared to before the team engaged in the study. Team 3 showed no 
change in productivity during the study and the median of the measure comparing 
productivity prior to the study showed no change as well. Team 2 experienced a 
reduction in productivity during the study and also reported no change from prior to the 
study. Even with two teams experiencing no change in productivity, overall the teams 
together reported a median value of somewhat better when comparing productivity after 
the study to prior to beginning the study.  
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Figure 16. Median, maximum, and minimum productivity measures during study. 
Effectiveness of Communication 
 Similar to the question on effectiveness of the types of communication in the pre-
meeting survey, the participants were asked to rate the effectiveness of the team’s 
electronic communication during the implementation. This question used a 5-point 
Likert-type scale (1 = extremely effective and 5 = not effective at all). In posing this 
question, the participants were asked to focus on the effectiveness of communication with 
teammates who were participating in this study. Effectiveness was not defined for the 
participants; rather, the participants self-assessed effectiveness according to their own 
perceptions. Figure 17 shows the median, maximum and minimum scores, by team, over 
the study. The arrows indicate the overall trend for the team’s results, showing that three 
of the four teams experienced an improvement in communication effectiveness over the 
course of the study. Teams 1 and 4 saw the largest changes. Interestingly, three of the 
four teams reported improvements in the first three weeks of the study, noted with 
annotations on in Figure 17. Overall the teams together reported a median value of 
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somewhat better when comparing communication effectiveness after the study to prior to 
beginning the study.  
 
Figure 17. Median, maximum, and minimum communication effectiveness measures 
during study. 
Stress Level  
 Participants were asked many times throughout the study to rate their stress level 
over the previous few days. A 5-point Likert-type scale (1 = very high and 5 = very low) 
was used for this measure. Participants’ scores were reported along the full scale for this 
measure. When the scores for this measure are compared from the pre-meeting survey to 
the final survey, a decreased score is a favorable change; a decrease means the stress 
level went down over the course of the study. Figure 18 shows these reported levels with 
the median, maximum and minimum values, the latter two noted as favorable or 
unfavorable. Three teams reported a reduction in stress from the beginning to the end and 
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two teams reported no change at the end. Overall the teams together reported a median 
value of about the same when comparing stress after the study to prior to beginning the 
study, except for Team 5, who reported a median value of somewhat better.  
 
Figure 18. Median, maximum, and minimum stress measures during study. 
Overall Team Communication Plan Change Results 
 In the final survey, the participants were asked to rate how well they themselves 
followed each aspect of the plan and how well the team followed that same aspect. 
Participants answered this question using a 5-point Likert-type scale (1 = extremely and 5 
= not at all; note: “well” was implied in the wording of the question). For all teams 
except for Team 2, the participants typically indicated they themselves followed the plan 
better than the team did. Those on Team 2 indicated that 75% of the time, the team 
followed the plan better than the individuals did.  
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This survey also asked the participants how useful these types of changes were 
and how likely they were to continue using these changes after the study ended. Both 
questions were answered using a 5-point Likert-type scale (1 = extremely and 5 = not at 
all). Typically, there was alignment between how well a change was followed and the 
usefulness of the change; in other words, if a change was followed, the team found the 
change useful and if a change was not often followed, the change was not rated as highly 
useful. The teams rated most of the changes as either extremely useful or very useful, 
with 88% of the changes having an average usefulness score of 2.0 or greater. Although 
each team’s plan was different, there are some similarities between the changes selected 
by the teams. 
Most notable is that all five teams believed improvement was needed in the area 
of clearly specifying a due date or at least a time frame (e.g., within a week) when 
creating an action item. Each team crafted a change related to ensuring that team 
members communicated when they needed the action completed. This change was 
perceived as between very useful and extremely useful, resulting in an average usefulness 
score of 1.6 (1 = extremely useful and 5 =not at all useful). Not only was this change 
useful, but also the teams are likely to continue using this improvement, given an average 
score of 1.5 (1 = extremely likely and 5 = not at all likely). Also contributing to the 
similarities in the plans, four teams included having a clear “ask” in their requests, 
meaning members of the team should make sure that readers of any communication 
would understand what is be asked of them in a request for action. This change had a 
score of 1.6 for usefulness, and a 1.6 for likelihood of continued use.  
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 Three of the teams experimented with using the address lines of the e-mail to 
indicate who had an action by putting those needed to act on the to: line and those for 
whom the e-mail was information only on the carbon copy (cc:) line. All three teams 
attempted these two changes together. One team found this approach quite useful and 
reported they were able to implement the change well—this was Team 3’s highest rated 
item in terms of usefulness—but other teams did not share Team 3’s sentiments. Team 1 
reported this change as the least useful and least often followed of any of the changes 
they attempted.  
Given the geographical distance among team members, Team 3 attempted using a 
video camera during group meetings. This change received the lowest scores of all the 
changes attempted by all the teams. Table 18 outlines the most and least successful 
changes reported by each team; this evaluation combines the scores for all four of the 
measures discussed (i.e., how well do you follow the change, how well did the team 
follow the change, how useful was the change, and how likely are you to continue using 
the change). 
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Table 18. Summary of Most and Least Successful Changes by Team 
Team Most successful change Least successful change 
Team 1 Use notifications of out of office (via Outlook 
and through shared calendar) 
Include those with actions on the cc line 
Team 2 Use Box, an application, for sharing documents 
rather than send files 
Stop forwarding attachments that are already 
in Box 
Team 3 Include those with actions on the to line Use video for team meetings 
Team 4 Use tools at staff meeting (e.g., agenda, time 
limits, and routine topics) 
Use a template for what to report in group 
meetings 
Team 5 Include a clear due date or time-frame in the e-
mail 
Change the subject line when the content of 
the e-mail subject changes 
 
Coworker Feedback 
 After the final survey data were recorded, each team was provided with an 
anonymous link for a survey to investigate if their coworkers experienced any differences 
in electronic communication due to participation in the study. The participants were 
asked to share the link along with an introductory letter explaining the study with five of 
their closest coworkers who did not participate on their team. A total of 11 responses 
were received; none from coworkers of participants of Teams 1 and 4, three from 
coworkers of participants of Team 2, six from coworkers of participants of Team 3, and 
two from coworkers of participants of Team 5. Coworker responses were generally 
favorable. These coworkers indicated that they usually understand what is needed, when 
it is needed, and why when they received a request from the teammates who provided the 
survey link to them since the participants had begun the study. Additionally, these 
coworkers report slightly better electronic communication after team members 
participated in the study and that the changes have had a positive impact on the 
coworker’s ability to get work done.  
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Summary of Key Study Measures  
 A summary of the trends from the key study measures follows.  
• Productivity: Three of the five teams (1, 4, and 5) reported improvements during 
the study and overall the teams reported that productivity was somewhat better 
after completing the study.  
• Communication effectiveness: Four of the five teams (1, 2, 4, and 5) saw 
improvement during the study and overall the teams reported that communication 
effectiveness was somewhat better after completing the study. Three teams 
experienced consistent improvements in the first three weeks of the study after 
beginning the changes they identified. 
• Stress: Three of the five teams (1, 4, and 5) reported reduction in stress during the 
study though overall the teams reported that stress was about the same after 
completing the study.  
This process provided a consistent impact on the measures for Teams 1, 4 and 5. 
Taken together, all three key measures provided favorable improvements for the teams 
and with the exception of stress, the teams reported they felt the measured aspect was 
somewhat better than before they engaged in the study.  
Discussion 
 The summary of focus areas for change outlined in Table 17 are well supported in 
the literature as challenge areas. Two main areas stand out: needed clarity around action 
items, and difficulty with group file storage. The high number of suggested changes 
concerning action items links directly to the need for information from others (Bellotti et 
  143 
al., 2003; Gwizdka, 2002; Markus, 1994; Tyler & Tang, 2003; Whittaker et al., 2006) or 
the interleaving of task management (Bellotti et al., 2005). Bergman and Whittaker 
(2016) outlined many of the failures of group information management systems, 
suggesting that “using other people’s organization leads to worse results than using no 
organization at all” (p. 150). Thus, it not surprising that these areas were the ones of 
greatest concern for these teams.  
Effectiveness of Communication 
 The one measure of the study that showed clear improvement from most teams 
and received a rating of somewhat better after the study was effectiveness of 
communication. Further supporting the finding that communication effectiveness was 
favorably improved with the study process, participants also reported positive change in 
responses to questions included in both the pre-meeting and final surveys concerning 
accuracy of communication from their teammates who participated in the study. 
Favorable improvements were reported in clarity of action requests, meaning the 
participants knew what action they needed to take when requested to act by a teammate. 
Getting information from teammates became easier during the study, and teammates also 
improved in clearly stating a deadline for action completion. Furthermore, the 
participants ranked the team meeting/focus group as the most valuable part of the process 
by a 2 to 1 margin, and more than half of the comments specifically referred to the value 
of the meeting and open discussion. The improvements in communication effectiveness 
overall and favorable improvements for detailed aspects combined with the favorable 
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comments (qualitative data) provide support of this process as a method for improved 
team communication. 
Overall Study Process and Ease of Use 
Participants reported that following the plans was a quite achievable task. We 
queried how well the participants themselves followed the plan and how well their team 
as a whole followed the plan. Initially, there was a 3% difference overall, with the 
participants reporting they followed the plans better than their teams. This difference 
disappeared by the final week of the study, when reports indicated there no differences 
between the individuals following the plans and teams following the plans, on average. 
This pattern was mirrored in the rated ease of following the plan. At the beginning of 
implementation, the participants rated following the plans as somewhat easy to follow—a 
score of 2 on a 5-point Likert-type scale (1 = extremely easy and 5 = extremely difficult). 
This rating steadily improved throughout the study, achieving an increase of 6% in the 
last week of the study. Thus, the longer the participants used their team plan, the easier it 
became to do so, both for the individual and the team. 
The participants were asked if they would recommend this process to colleagues 
to discuss team communication and craft potential improvements. On a scale of 1 to 10 (1 
= not at all likely and 10 = extremely likely), the group replied with an average of 7.6. 
Using the Net Promoter Score index, three of the participants would be classified as 
detractors, 10 as passives, and seven as promoters. Three-quarters of the participants 
provided qualitative comments, and all but one comment was positive. The unfavorable 
comment pointed to the complexity of the surveys themselves. Most of the comments 
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revealed that the team meeting itself was helpful and participants appreciated the 
accountability of the periodic surveys. A few participants remarked that simply taking the 
surveys got them thinking about how they spend their time and what they focus on. 
Several participants indicated they would have welcomed the opportunity for a second 
facilitated meeting after the halfway point of the study. 
Comparison of Team Diversity to Key Measures 
The five teams that participated in this study are diverse in many ways. The team 
diversity aspects of communication frequency, physical distance in primary office 
location combined with frequency of face-to-face meetings, and similarity of roles were 
examined for trends, listed in the rank order indicated by the scale in parentheses: 
• Communication frequency (high to low): Team 1, 4, 3, 5, and 2 
• Physical distance (close to far): Team 4, 5, 2, 3, and 1 
• Similarity of roles (similar, as in a group, to dissimilar, as in a team): Team 1, 4, 
3, 2, and 5 
Teams 1 and 4 have the most frequent communication and have the most 
similarity in roles within the team; in other words, these teams are more like a group. 
Interestingly, Teams 1 and 4 represent the extremes in terms of physical distance from 
each other, yet they both experienced favorable changes in three of the four measures. 
These trends might suggest that this process works best for groups with frequent 
communication and that the process works well, regardless of physical location.  
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Recommendations for Knowledge Workers and Software Developers 
 A team communication plan was uniquely developed for each team to address the 
challenges, good practices, and constraints of the individual team’s current environments. 
There may be benefit in many of the changes the teams attempted, given that 88% of the 
changes were rated as extremely useful or very useful and 75% of the changes were 
extremely likely or very likely to be used after the study ended. Before reviewing the 
most successful changes, it is worth looking at those changes that were not rated as useful 
or were more difficult than expected for the teams to implement. Three types of changes 
proved difficult to implement: using video conferencing, actions concerning shared 
document storage, and specific changes to e-mail subject lines.  
One of the teams wanted to add video to their team meetings by using meeting 
rooms enabled with video conferencing technology. The team did not share specifics, but 
it is clear from the data they had trouble accomplishing use of the video because this 
change received the lowest (least favorable) scores for all four measures for any of the 
teams (e.g., how well the individual followed, how well the team followed, how useful, 
and how likely to continue using). Several teams identified shared document storage as 
an area in which they wanted to improve. While one team indicated using Box, a 
document storage application, as the most successful change, that same team also 
reported that not forwarding documents that were already uploaded to Box as a change 
with which they least complied. Lastly, three teams tried to change how they used the 
subject lines of e-mail messages. One team tried to ensure they changed the subject line 
of an e-mail if the content of the body of the message changed as they replied or 
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forwarded the message, and this approach proved most challenging for this team to 
implement. Two teams also experienced some difficulty adding action to the subject line 
of an e-mail message when the body of the message included an action item. 
Although the teams experienced different levels of success and usefulness for the 
changes in which they engaged, there are some similarities in the changes the teams 
identified and ranked as most helpful. When instructed to use the five Ws, most of these 
participants would think of the familiar root cause analysis tool of five whys (Liker, 
2004), but for clarifying electronic communication, they would be better served with an 
older tool, the five Ws and how, often thought of as having originated in the field of 
journalism (Hart, 1996). The who, what, when, where, why, and how framework is 
commonly used in education, as early as kindergarten, to help students frame problems 
and stories (McGrue, 2015). In fact, this framework is so commonly used that a song and 
video were recorded to help explain the framework (Simek, 2015). Thus, using this 
familiar framework as a structure to compile all the best changes the teams developed 
could make adoption of these strategies easier for others to implement. Listed below are 
actions these teams found helpful to improve communication clarity within the 
framework of the five Ws and how: 
• Who: Make sure that the person intended to act understands he or she needs to 
take action.  
o Identify who needs to act early in the body of the request in some way 
that is highlighted. If the request is being sent by e-mail to multiple 
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recipients, those tasked with an action should be identified on the to: 
line. 
o Use common roles to help identify who should be responsible for 
action. Discuss this process openly and have a rubric prepared to help 
understand who should own common types of actions (e.g., assigned 
action owners related to work assignments). 
• What: Clearly articulate what action is needed.  
o If you initiate this request, identify the actions needed early in the 
request and use some method of highlighting the action (e.g., bold or 
colored text) to ensure the reader sees what you are asking him or her 
to do. Ensure that if you received this request, you understand the steps 
you need to take and what result or outcome is desired.  
• When: Clearly state when the action needs to be completed.  
o Provide a firm date or at least a time frame, in a way that can easily be 
seen (e.g., early in request or with text highlighting): for example, by 
April 11, 2018 or by the end of the week. If the action is recurring, 
indicated the frequency of review (e.g., weekly, monthly).  
o If e-mailing and you need a quick reply, use the high importance flag. 
If the item is really urgent, skip asynchronous communication methods 
all together and use a synchronous method (e.g., phone, or even instant 
message) where you will get confirmation your colleague received the 
message. 
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o Let colleagues know when you are not available using team calendars 
or out of office messages. 
• Where: Consider setting up thoughtful joint storage locations. 
o Engage as much of the team as possible to discuss how to set up 
storage locations for documents used by many members. Adding a 
reference page to this file storage location and including common 
information many members will need (e.g., charge numbers, key 
project information, project goals and objectives) may prove to be a 
time-saving measure. 
• Why: Give some background to explain why the action is needed. 
o The context you give may help the person responsible for taking the 
action to understand what you really need or identify an interaction 
with another action. 
• How: Help the team have efficient and successful meetings. 
o Take joint ownership for success of the meeting by using an agenda, 
routine topics, and time limits (if needed).  
 This framework captures the best practices in this study through three measures: 
the most successful changes incorporated by each team, those changes that were most 
successful overall, and the changes selected by more than four of the five teams. This 
framework helps knowledge workers to illuminate implicit assumptions embedded in 
their work. As Medina‐Mora, Winograd, Flores, and Flores’ (1993) ActionWorkflow 
Loop suggests all these tasks exchanged between knowledge workers involve negotiation 
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through a communication loop with a proposal, agreement, performance and satisfaction. 
The challenge for knowledge workers is that these phases of the communication loop are 
usually not explicit and distinct. By using the five Ws and how framework, these 
communication phases and the commitment to performance can be clearly understood.  
Although the most popular mechanism for 21st-century communication is 
electronic, these opportunities for improving communication clarity are likely the same 
areas that would have been applied in the pen-and-paper age. Thus, software developers 
should include these common communication challenges as they plan for the next 
generation of electronic communication solutions. Perhaps in a manner similar to the way 
that Outlook now prompts users with “You may have forgotten to attach a file,” future 
software updates can prompt users with reminders relevant to actions such as, “Have you 
asked a question clearly?” or “You asked for an action, but didn’t specify when it needed 
to be completed.” Alternatively, software could automatically include those with actions 
on the to: line or further integrate task reminders from e-mails. The more industry can 
incorporate options to help users with these aspects of communication that are 
persistently difficult to accomplish, the greater impact successful communication 
software can have on productivity and stress. 
Limitations and Future Work 
The participants in this study were a decidedly homogeneous group: they all have 
long employment with the same organization and almost all received education in 
engineering; thus, their experiences and work culture include little diversity. The low 
number of participants limits the statistical generalizability of the findings; nevertheless, 
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the literature supports studies with small sizes (< 10: Renaud et al., 2006; Siu et al., 2006; 
= 10: Venolia et al., 2001; < 20: Bellotti et al., 2003; Mackay, 1988; Mander et al., 1992; 
Siu et al., 2006; Whittaker & Sidner, 1996). In defense of the study, the case study 
framework supports analytical generalizations (Yin, 2014, p. 40) such as those in the five 
Ws and how framework. Because each team created its own unique set of changes, the 
resulting multiple case studies are theoretical replications (Yin, 2014, p. 57). 
Furthermore, the pre-meeting and post-study surveys served as boundaries of a short-term 
longitudinal case study: they are the anticipated stages where changes in team action 
should occur (Yin, 2014, p. 53). 
The timing of the study might have influenced the measures, particularly the 
measure of stress. Although the study process adjusted for vacations and holidays, the 
study started as early as late October for the first team and completed in early February 
for the last team. As such, most of the teams reported data near or around major holidays 
and these holidays, well known for increased stress levels, could have had an impact on 
the participants’ work and well-being reported during the study unrelated to the study 
itself. 
Future research could expand on this work by extending the sample size for the 
study, allowing for a second meeting, as suggested by several of the participants, 
increasing the length of the time the participants engaged in the study, and scheduling the 
study to avoid major holiday time frames. For the teams that do not have communication 
at least every other week, the process may need to be modified or studied over a longer 
period. Perhaps another study could use the full five Ws and how framework as a 
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prescriptive set of actions to determine if full engagement would yield more consistent 
results, thus providing literal replications for the case study analysis.  
Conclusion 
Even though the teams were given plenty of latitude to create their own unique 
plans to improve communication, as those plans were drafted and the changes appeared 
to be different, the types of changes coalesced into six distinct types that reflected the 
recommendations of aligning with the what, who, when, why, where and how 
framework. The five Ws and how framework is further supported by all of the teams 
having rated these changes as extremely useful or very useful. Improvement in the teams’ 
self-rated communication effectiveness and favorable improvements in productivity 
suggest that teams may benefit from having open discussions about their communication 
processes. The data clearly answers the beginning question: teams can expect improved 
productivity and improved communication effectiveness by engaging in discussions 
about how the team communicates and shares information electronically. These open 
discussions within teams can be well worth the investment in time to have the 
conversations. One participant summed up the study experience with a recommendation 
to others, “The initial discussion about communication needs, desires, and best practices 
is something that should be done on every team (overtly).”  
Although the changes suggested in the five Ws and how framework seem small 
and simple, even small changes can have positive impact on the lives of the knowledge 
workers who implement such changes. With 66 million knowledge workers in the United 
States (U.S. Census Bureau, 2015), assuming an hourly rate of $30 (DPE/AFL-CIO, 
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2013), spending a mere 5 minutes a day to improve team communication practices could 
yield $40B in annual savings if every knowledge worker applied the five Ws and how 
framework to dealing with electronic communications. The investment of time to have 
the team conversation would pay for itself in 3 weeks. Over the course of a year, 5 
minutes a day would add up to 20 hours—half a week of work. Imagine the innovations 
that could emerge if just a portion of the 66 million knowledge workers applied these 
small changes and put to creative use the time they gained from this practice. 
This study contributes by adding to the existing knowledge base on strategies to 
manage electronic communication in four ways. First, 71% of the participants in this 
study are women, a rarity in most HCI literature. Next, because case study methodology 
is not often used in this type of research in the HCI electronic communication literature, 
this study contributes by providing an example of the use of case study and extends the 
body of knowledge using case study framework for other HCI researchers. Research 
involving electronic communication—specifically about e-mail—is well represented in 
literature, but the HCI community rarely engages in research of teams in their regular 
work environment to investigate methods to improve electronic communication. Last, 
and most importantly, offering information about the five Ws and how framework for 
improving team electronic communication allows professionals to easily engage in 
accessible methods to improve their work. 
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CHAPTER 7 
CONCLUSION 
Summary 
Chapter 3 examined current e-mail management strategies to compare those with 
the foundational work of Whittaker and Sidner (1996), taking into account the most 
popular e-mail tools in use in office settings. This work supports adding a few filer 
category to the Whittaker and Sidner categorization of e-mail folder management because 
contemporary search capabilities allow for less organization in saved files. Furthermore, 
this study showed no support for enactment of the elusive one-touch model through 
several participant observations, despite their claims of achieving an empty inbox on a 
regular basis. 
Chapter 4 examined the emotions expressed by knowledge workers about their 
use of e-mail and the strategies they use to manage e-mail. The participants crafted words 
to describe their emotions; these words were then placed along a continuum, based upon 
analysis of the interview using metaphor analysis. The continuum spanned from those 
who perceive e-mail as a burden to those who see e-mail as a tool. The data from this 
study suggest that developing and committing to the use of a strategy that one can clearly 
articulate may result in perceiving e-mail as more of a tool than a burden. Those who 
perceive e-mail as a tool report fewer feelings of stress and of being overwhelmed by the 
e-mail they receive. This chapter contributed the concept of the continuum as a way to 
convince knowledge workers to develop strategies. 
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The study in Chapter 5 sought to determine if modifications in e-mail reading 
frequency and the use of e-mail notification could improve knowledge workers’ 
productivity and stress levels. The study examined the work task types of the study 
participants through the amount of strategic (e.g., creative, thinking, long-term work) 
relative to tactical (e.g., administrative, repetitive work) tasks. Matching the e-mail 
reading frequency and use of notifications provided an interruption-free time for strategic 
work or, conversely, quick-paced, timely information for tactical work. Although some 
participants did experience favorable improvements in productivity and stress, the 
experience of the study itself promoted self-learning for these participants. Building on 
Kushlev and Dunn’s (2015) study, this work contributes in four ways: (a) providing a 
glimpse of the work task type distributions of these knowledge workers, indicating most 
of their work is tactical rather than strategic; (b) including a larger than usual 
representation of women as study participants; (c) revealing how e-mail management 
strategies are like habits; and (d) providing evidence of no participants following 
recommendations of literature to create uninterrupted time within their work days. 
Chapter 6 investigated if a method of using a conversation among team members 
could help improve electronic communications within the team. Although the teams were 
given plenty of latitude to create their own unique plans, each plan included common 
themes: clarity of action items, using e-mail addressing protocol to provide secondary 
communication methods to show who needed to act, and methods to share multiple-user 
files within the team. The most successful changes the teams implemented coalesced into 
six distinct types of changes. The familiar five Ws and how framework was then used as a 
  156 
structure to outline these successful changes. This familiar mantra was implemented in 
the hope that it will aid knowledge workers in easily implementing these improvements.  
Although the changes suggested in the framework seem small and simple, even 
small changes can have a major impact on the lives of the knowledge workers who 
implement these changes. All the teams reported improvement in the team’s self-rated 
communication effectiveness after participating in the study, and most indicated the open 
discussion with their team was the most valuable component of the study. This study 
contributes by adding to the existing knowledge base on strategies to manage electronic 
communication in four ways: (a) inclusion of female participants, a rarity in most HCI 
literature; (b) use of case study research; (c) engaging teams within their regular work 
environments, and (d) incorporating the five Ws and how framework for improving team 
electronic communication that others can easily utilize. 
Future Work 
Given the high number of knowledge workers around the world and the ever-
increasing volume of electronic communication and expectations for timely replies, any 
tools or methods that can improve productivity, reduce stress, or respect the work/life 
balance could be beneficial to many. There are numerous areas in which future work 
could focus its attention to advance knowledge of electronic communication management 
practices, such as the following: 
• Increase the sample size and/or time frame of any of the studies included in 
this work. 
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• Test the five Ws and how framework for improving e-mail communication in 
teams using literal replications to allow for testing of results between the 
teams.  
• Examine how different methods of processing e-mail (e.g., achieve inbox zero 
versus leaving e-mail in the inbox) affect productivity and feelings of stress.  
• Determine if there is an alignment between particular processes or strategies 
in use and different types of roles or personalities.   
• Delve more deeply into an investigation of other electronic communication 
means (e.g., instant messaging, collaboration tools). 
• Understand why study participants commit to their strategies and, if not, what 
keeps them from doing so. 
• Develop methods to help users create strategies that work best for their 
personalities, working styles, and type of role.  
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